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EXECUTIVE SUMMARY

., This report summarizes h noise measurements obtained during the

Washington National Airport Flight Extension Test w ca conducted

during the summer of 1979, by the Federal Aviation Administration in

cooperation with the Washington Area Council of Governments. 'During this

test, south departing turbojet aircraft were directed to fly over the

Potomac River corridor an additional five miles prior to being directed

toward their destinations. Monitoring sites were set up in the affected

areas to determine the effect of the change in operations on the ambient

noise levels.

Equivalent noise levels (Leq) were obtained on an hourly basis and

averaged for each site. The results show no statistically significant

change in averaged equivalent noise levels at three sites. Significant

decreases in Leq were recorded at four sites and five of the twelve sites

observed some statistically significant increase in equivalent sound

levels. ->.(

STATISTICAL CHANGE IN EQUIVALENT SOUND LEVELS

No Change Decrease Increase

Close-in Marlan Forest X
Virginia Mount Vernon Hosp. X
Sites Waynewood X

Mount Vernon X

Close-in Fort Foote X
Maryland Dania Hills X
Sites FCC, Riverview X

Tantallon X

Southern National Colonial Farm X
Sites, W. Gunston Hall X

Southern Alice Ferguson Found. X

Sites, E. Accokeek Park X



Those sites farthest from the centerline of the flight path and up to ten

miles from the airport, such as Mount Vernon, the Mount Vernon Hospital,

and the Dania Hills benefitted the most from the change in flight pattern

in terms of the subsequent reduction in aircraft noise. Average

equivalent levels at these sites were 2.2 to 7.1 dB quieter during the

test period. The community of Tantallon, Maryland experienced an

increase in averaged equivalent noise levels of 2.3 dB (morning period),

while Accokeek Park experienced a 13.6 dB increase (afternoon period).

The monitors at Gunston Hall and the National Colonial Farm sites

measured a statistically significant increase in equivalent levels only

during the evening periods, due to a small difference in traffic

concentration during this period.

Maximum levels (dBA) were also recorded for single aircraft events. The

average maximum noise levels for the single event, during the afternoon

period at Accokeek Park, for example, increased from 6.5 dB(A) to 13.5

dB(A) over the normal operational levels, varying with aircraft type.

This increase in maximum levels, combined with the increased number of

overflights (from 0 to 5 per hour before to 15 to 20 per hour during the

test period) produced the increase in average equivalent noise levels in

the southern region of the affected area.
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1.0 INTRODUCTION

During the summer of 1979, the Federal Aviation Administration (FAA)

in cooperation with the Metropolitan Washington Council of Governments

(COG) instituted a temporary change in the south departure procedure for

turbojet aircraft from Washington National Airport. This test was

carried out in conjunction with a noise monitoring program -"oiducted by

the FAA's Office of Environment and Energy to evaluate the impact of the

alternative routing on the community sound levels. The test was

requested by the Board of Directors of the Council of Governments in the

form of a resolution sent to the FAA and the COG undertook the sampling

of community response to the test procedure.

1.1 Test Period

The test period was from August 4 to September 22, 1979.

Measurements were taken at 12 locations throughout Maryland and

Virginia. Data were also taken approximately two weeks before and three

weeks after the flight test period in order to obtain "normal operation"

data for comparison.

1.2 Normal and Test Period Aircraft Operations

The current south departure procedure requires all turbojet aircraft

to maintain a departure heading over the Potomac River corridor (183

degree radial) for approximately five nautical miles, before they are

directed to their destination. During the test period, turbojet aircraft

were requested to maintain the corridor heading (183/187 degree radial)

for an additional five nautical miles. The resulting change in noise

levels in the communities affected by the flight path extension are given

in this report. Typical flight patterns are presented in Figures 6

through 11.
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2.0 NOISE MONITORING PROCEDURE

2.1 Monitoring Periods

Data were gathered on an hourly basis, with observers at each site

recording the hourly averages and single event maximum A-Weighted sound

levels. Hourly data were grouped into three periods: morning (data

collected from 10:00 to 11:00 and 11:00 to 12:00), afternoon (13:00 to

14:00 and 14:00 to 15:00), and evening (19:00 to 20:00, 20:00 to 21:00,

21:00 to 22:00). Weekend data were also recorded and averaged on a

24-hour basis. The noise exposure was quantified using the Equivalent

Sound Level (LEQ) which expresses the average acoustical energy occurring

during a sample period. During the test period, 930 hours of hourly data

were collected and 1,750 single aircraft events were recorded. The

average equivalent noise levels for south departures are presented in

Figures 3, 4, and 5.

2.2 Site List

The data contained in this report were recorded at sites in the

following twelve communities:

Marlan Forest, Virginia - Permanent system

Mount Vernon Hospital, Virginia - Portable system

Waynewood, Virginia - Permanent system

Mount Vernon, Virginia - Portable system

Fort Foote, Maryland - Permanent system

Dania Hills, Maryland - Portable system

8



Riverview, Maryland (Federal Comunications Center) -

Portable system

Tantallon, Maryland - Permanent system

National Colonial Farm, Bryan Point, Maryland - Portable system

Gunston Hall, Mason Neck, Virginia - Portable system

Alice Ferguson Foundation, Mockley Point, Maryland -

Portable system

Accokeek Park, Accokeek, Maryland - Portable system

Measurement site locations are shown in Figure 1. Detailed site

descriptions are provided in Appendix A, along with topographical maps

and sample graphic histories.

2.3 SITING OF THE PORTABLE MONITORING SYSTEM

The sites were chosen to best show the impact of the flight path

extension test upon the various communities by using the following

guidelines:

1. The sites were located within or near communities affected.

2. The sites were chosen to complement the permanent system sites

already in place and operating.

3. The sites were to be away from reflecting surfaces which could

influence the signal being measured.

9
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Other important considerations included:

1. Property owner acceptance of siting request;

2. Security from tampering and vandalism of the equipment; and

3. The accessibility of the proposed site.

3.0 INSTRUMENTATION

3.1 Permanent System

Two systems were employed to collect data during this test. One

system (which supplied data from four locations) is part of the

permanently installed Washington Metropolitan Noise Monitoring system.

This system is comprised of a hydrophone, mounted approximately six

meters above the ground, connected to an electronics package which

"A"-weights and digitizes the noise data. These data are then tramsitted

via standard, class-three, telephone lines to a central processing unit

located at Dulles International Airport and stored for later processing

into statistical metrics.

3.2 Portable System

The second system augmented the permanent system with an additional

eight portable noise monitoring units. This system provided hourly

statistical values (defined on page 12) single-event data, and a graphic

time histories. Included in this system was a GenRad 1945 Community

Noise Analyzer (CNA), a GenRad all-weather microphone system including

the 1962-9601 electret microphone, and 1560-P42 preamp. This system

meets the requirements of ANSI S1.4-1971 and IEC 179-1965 type 1 noise

measurement systems. Each system also included a Metrosonics graphic

11
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level recorder which, when driven by the GR 1945, provided a graphic time

history of the community noise. These instruments were housed inside an

all-weather enclosure which was anchored securely to the ground. A

schematic drawing of the equipment layout is given in Figure 2. Because

of limited security, the Accokeek Park unit was removed each evening

whereas the equipment at all other sites remained installed for the

duration of the test.)

4.0 DATA COLLECTION PROCEDURE

Data were collected on an hourly basis primarily during three

periods: morning (10:00 to 11:00, 11:00 to 12:00), afternoon (13:00 to

14:00, 14:00 to 15:00), and evening (19:00 to 20:00, 20:00 to 21:00,

21:00 to 22:00). Twenty-four hour runs were also made on weekends,

starting the Community Noise Analyzers at midnight (0000) on Friday and

continuously monitoring through midnight (0000) Sunday night.

4.1 Calibration

Calibration of the Intruments was carried out before and after each

of the periods, with a GenRad 114 dB, 1 KHZ calibrator. An electrical

noise floor reading was also taken after each calibration to insure an

adequate signal-to-noise ratio.

4.2 Single Event Data Collection

Single-event data were recorded at each site by observers, as each

aircraft passed overhead. The maximum A-weighted sound level (dBA)

reading was taken from the CNA display and aircraft type, airline, and

13



the angle of elevation were also noted. At the end of each period, the

statistical data were retrieved from the CNA's which were then reset for

the next period.

4.3 Data Reported

Although this test only affected the aircraft departing to the south,

data were recorded throughout the entire test period regardless of the

operation. The north data has been included as an appendices for future

reference. Also, remarks were recorded during each test period to

identify what noise sources made up the ambient. In the event that noise

intrusions occurred during an hour which would prevent an objective

comparison to another hour, these data were eliminated. Examples of such

intrusion would be lawn mowers and the thunder of electrical storms.

5.0 DATA DESCRIPTION

The majority of data gathered during the Washington National Airport

Flight Extension Test was calculated by the GenRad Community Noise

Analyzer as it occurred at the site. This instrument is designed to

calculate noise levels over a preset period of time and produce 'Lxx'

values or levels which describe the noise during the period. The Lxx

values reported are calculated from "A"-weighted noise levels and are

defined as follows:

L1. 0  The noise level which was exceeded one percent of

the time period.

Lo The noise level which was exceeded 10 percent of

the time period.

14



LEQ The level of constant sound which has the same

energy as the time varying sound over a given period

of time.

The balance of the data, collected by the Washington Metropolitan

Airports Permanent System, is also presented in terms of Lxx values.

From these Lxx values, conclusions can be drawn as to the intensity of

the noise, the duration of the noise levels and the total contribution by

all noise sources, to the ambient sound levels in the community. These

L values were averaged for comparison and analyzed statistically.

6.0 STATISTICS

In order to accurately assess the impact of the test on community

noise levels, the students T-test1_/ was used to test for significant

differences. Because the sample size of each period was less than

thirty, the variance of the two populations of aircraft (before test and

during test) were unknown and unequal and the sample sizes were not

equal, the following formula for the T-value was used to evaluate the

difference between the two averages:

T'= X1 - x

Where T' is the statistic representing the difference between two

means, XI is the mean of the reference case operations, X2 is the

mean of the test case operations, sI and s2 are the standard

1/ Meyer, Stewart L., Data Analysis for Scientists and Engineers, John
Wiley and Sons Company, 1975.
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deviation of the reference and test samples, respectively, and n1 and

n2 are the size of the reference and test operations. This statistic

has approximately a t distribution with v degrees of freedom, where the

population variance (v) is determined by:

S2 S2
+

"'i "2
__=_ __ -2

22

Where s1 and s2 are the standard deviations of the reference and

test samples and n1 and n2 are the number of data points in the

reference and test samples. The statistics t' and v are then entered

into the table of critical values of the t distribution to test the null

hypothesis. The null hypothesis assumed X was not different than X2

or X, = X,. The rejection of the null hypothesis (i.e., X1 = X2)I £.

indicates that the difference between the two mean values is

statistically significant. The null hypothesis was accepted or rejected

with a 95 percent certainty. Significance determined by the above test

was noted on Figure 3 through 5 by the triangle mark and by an asterisk

in the summary of net changes, Table 1.

7.0 RESULTS

The results of the Washington National Flight Extension Test noise

monitoring effort are discussed below on a site by site basis. Table 1

presents a summary of the net changes in overall LEQ values and

16



OCA FLIGHT PATH EXTENSION TEST

RESULTS SUMMARY

SOUTH OPERATIONS

Net Changes in LEQ's dB Average
Site Weekday

Morning Afternoon Evening Weekend Change

Marlan Forest, Va. -1.7 -2.9* -2.6* -2.2 -2.4

Mt. Vernon Hospital, Va. -5.0" -2.2* -6.4* -3.5 -4.5

Waynewood, Va. 0.9 1.3 0.9 0.8 1.0

Mount Vernon, Va. -4.8* -3.5* -2.7* -1.0 -3.7

Fort Foote, Md. -0.9* -0.6 -0.3 -0.2 -0.6

Dania Hills, Md. -7.1* -2.2 -3.0* -3.5 -4.1

Federal Com. Center, Md. 0.2 0.2 0.6 0.8 0.3

Tantalion, Md. 2.3* 2.2* 4.2* 3.0 2.9

Colonial Farm, Md. -1.9 -0.1 5.1* 6.0 1.0

Gunston Hall, Va. 0.6 1.0 8.3* - 3.3

Alice Ferguson, Md. 6.8* 7.2* 9.3* 8.0 7.8

Accokeek Park, Md. 10.2* 13.6* 7.5 - 10.4

*Indicates statistical significance.

NET CHANGES IN AVERAGE EQUIVALENT SOUND LEVELS (Leq)

TABLE 1

17
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Figures 3, 4, and 5 compare the LEQ levels before and after the test.

The sites have been grouped relative to the fllghtpath and distance from

the airport, thus those sites closest to the left margin of each of the

figures are closest to the airport. Note on Table I that the changes

which were statistically significant have been marked and the negative or

positive signs indicate decreasing or increasing noise, respectively.

7.1 West Side of the Potomac River - South Operations

7.1.1 Marlan Forest, Virginia

This site experienced a decrease in average equivalent

sound levels (L eq) during the test period in all of the time periods.

However, a statistically significant change was not indicated for the

morning or weekend time periods. Equivalent noise levels, during the

afternoon period, were reduced by 2.9 dB to an average Leq of 58.4 dB.

It is clearly shown in Figures 6 through 11 that the test flight pattern

reduced the number of direct overflights, however, some of the potential

benefit was lost due to the increased volume of the traffic over the

Potomac River corridor directly to the east to this site. The weekend

data presented for comparison are south/north combined days as no totally

south, 24-hour periods were measured during timeframe of the test.

7.1.2 Mount Vernon Hospital, Virginia
The reduction in average L eqs at this site reflect the

improvement in noise levels which were predicted for the area. The

greatest change occurred during the evening sampling period, with a

decrease in average Leq of 6.4 dB. Ambient levels at this site, both

18
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before and during the test period were largely influenced by the street

traffic, buses, construction trucks and emergency vehicles which used the

roads near the site. Weekend data include mixed south/north 24-hour

periods due to a lack of totally south days. Again, Figures 6 through 11

show the different flight patterns for each time period. The average

maximum noise levels of single aircraft events decreased during the test

period for the majority of aircraft types. The largest sample was

decreased by 6.0 dB (727 afternoon period) and this generally reflects

the decreased Leq levels.

7.1.3 Waynewood. Virginia

Waynewood experienced no significant change in average

noise levels duringf the test. Although this site is in theory subject

to fewer direct flyovers during test operations, it is only .5 miles from

the center of the test flight path and the increased concentration of

aircraft over the river keep the noise levels approximately the same (see

Figures 6 through 11).

7.1.4 Mount Vernon, Virginia

Mount Vernon registered a significant decrease in Leq

levels during test period of 4.8 dB in the morning, 3.5 dB in the

afternoon, and 2.7 dB in the evening time period. This reduction was due

to the decreased number of overflights as seen in Figures 6 through 11.

Turbojet aircraft passed well to the east to of the Mount Vernon area

during the test extension of the flight pattern. No obvious decrease

occurred during the weekend periods and no significance could be

demonstrated by the statistical analysis because of the small sample

20



size. The average maximum levels for all aircraft events and all

aircraft types were dramatically reduced during the test. The average

maximum level of a 737 flyover, for instance, was decreased by 10.1 dB(A)

during the morning hours and 7.0 dB(A) during the afternoon measurement

hours as a result of the change in flight patterns. This difference is

not fully reflected in the change in Leq levels due to the increased

numbers of aircraft passing approximately two miles to the east of the

site.

7.2 East Side of the Potomac River - South Operations

7.2.1 Fort Foote. Maryland

There was no statistically significant change in equivalent

noise levels at the Fort Foote monitoring location. Because it is

located close to the river corridor and close to the airport, all

turbojet aircraft, regardless of the change in operating procedure,

overflew this site (see Figures 6 through 11). The relatively high

equivalent levels (Leq) measured at this site were due to traffic

generated street noise as well as the aircraft traffic.

7.2.2 Dania Hills, Maryland

Dania Hills showed the greatest improvement (7.1 dB

decrease in the mornings) in average equivalent sound levels, of all the

sites during the south departure extension test. Noise levels during the

test represent ambient community noise with a background of jet rumble

emanating from aircraft over the river corridor. Turbojet rumble was

also present at this site during south arrival reverse thrust operations

21
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on overcast days. The average improvements in Leq levels were 4.7 dB

during the weekday measurement hours and 3.5 dB on the weekends. Average

single event maximum levels were decreased during the test period. The

greatest change was 7.0 dB(A) (727s during the morning measurement

period) and this change is reflected in the decrease in equivalent noise

levels measured at this site.

7.2.3 Federal Communications Center, Riverview, Maryland

There was no statistically significant change in measured

equivalent sound levels at this site. The number of overflights was 1

reduced by the change in operating procedure, but this was offset by the

increased traffic to the west of the site. The average maximum sound

levels for single aircraft events also show no change resulting from the

change in procedure.

7.2.4 Tantallon, Maryland

The Tantallon site recorded a statistically significant

increase in equivalent sound levels during the period of extended

operations. The greatest increase (4.2 dB) occurred during the evening

hours. However, averaged maximum single event data were consistently one

to two dB(A) lower during the test period. Because all aircraft were

routed to the west of this site during the test period, the Leq was

increased in response to the increase in the number of aircraft in the

area. This change is graphically illustrated in Figures 6 through 11.

23



7.3 THE FOUR SOUTHERNMOST SITES - SOUTH OPERATIONS

7.3.1 National Colonial Farm, Bryan Point, Maryland

The impact of the test procedures on the equivalent noise

levels at this site was mixed. No statistically significant change was

measured during the morning and afternoon periods but an increase during

the evening period of 5.1 dB was significant. The weekend data, as it

was a very small sample, may have been influenced by a temporary increase

in activity at the farm which would raise the ambient noise levels over a

24-hour period. The increase during the evening hours is due to an

increased percentage of aircraft which overfly the site after turning

towards their destination during this time period. Figures 10 and 11

illustrate this difference in operation.

7.3.2 Gunston Hall, Mason Neck, Virginia

Gunston Hall had results similar to Colonial Farm. Morning

and afternoon differences were not significant but a 6.2 dB increase in

noise levels during the evening time periods was significant. This

variation is due to the increased number of overflights during the

evening period. This site is also affected by military aircraft from

Fort Belvoir, mostly helicopters. The effect of the military aircraft on

evening and weekend time periods is largely unknown due to the lack of

direct observational data. No south weekend data were collected during

the test. The single aircraft event data gathered at this site

represents the large increase in sound level associated with the

rerouting of aircraft into an area of low ambient noise. The average

24



Ii -J
I-i

C,

LUJ

(1)C0

LUJ

LUL

ZD
U) LUJ

-

LLLL

cCC
LU

DW

CC

u

SInI

25



maximum level of the observed 727's increased 12.9 dB(A). However, the

sample size indicates the relative lack of direct flyovers at this site,

either before or during the test. This is reflected in the average Leq

values which show little change in two of the three time periods.

7.3.3 Alice Ferguson Foundation, Mockley Point, Maryland

The Alice Ferguson Foundation experienced a large increase

in the average Leq associated with the additional overflights. Leq

levels during the evening hours were 9.3 dB higher during test than

during normal operations. No statistical significance may be attached to

the weekend results due to the small sample size. The ambient noise at

this site is low due to its rural location, several hundred yards from

the nearest paved road. The perceived loudness of the individual

aircraft events more than doubled at this site as a result of the change

in departure procedure. Maximum levels for observed 737's increased by

11.1 dB(A) (afternoon period) and by 15.2 dB(A) for observed 727's.

These increases in maximum levels were reflected in the averaged

equivalent noise levels reported above.

7.3.4 Accokeek Park. Maryland

Accokeek Park was subjected to the greatest increase in

noise levels. Test Leq levels during the week averaged 10.4 dB above

higher operation community noise levels. Afternoon levels were 13.6 dB

normal during the test than they were during the normal south departure

patterns. As at the Alice Ferguson site, ambient noise levels during the

morning and evening periods are produced mainly by birds and insects.

Very few cars traveling on Indian Head Highway--the nearest major
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road--could be heard at the monitoring site. Figure 5 shows the drop in

noise levels during the afternoon, normal operations, which reflects the

lessened activity of insects and birds as the day gets warmer. Weekend

data were not collected at this site as the lack of security prohibited

leaving instruments unattended. The maximum noise levels of the

individual aircraft event was increased by an average of 12.6 dB(A).

Again, the increase in maximum sound levels, as a result of the chan,- ' In

departure patterns, doubled the perceived loudness of individual aircraft

events.

8.0 CONCLUSION

The data gathered during the flight extension test clearly indicates

that the operational procedures which reduced the noise levels in the

Mount Vernon and Oxon Hill areas resulted in increased noise levels in

southern Prince Georges County.
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DCA FLIGHT EXTENSION TEST

* :Normal Test
SD Avg. f SD Avg.

FortFoote ;L 9 11.3 80.0111 13.71 79.2

:Maryland ! l 1 9 1 2.3 1 70.0 1 11 1 3.5 1 70.6 1

LE 9 1.0 1 68.0 1 11 1 3.3 67.1'

:Dania Hills L6 3.8171.81 9 1 2.6 62.41

:Maryland ! IOU 6 2.9 57.7  9 1 2.1 55.0

_ _ LEQ_ 6 1.71 59.8j 9 12.4 52.71

:Fed. Cam. .L 7 1.4 71.3110 1 1.4 70.3

:Ctr, Md. KO L 7 1 2.3 60.4 10 1.0 j62.6 1

S!
___________ 7 1.2 j 58.9 10 0.9 59.1

*Tanallo 1-1 9 1 4.4 I71.2 12 1 1.8 1 72.6

*:Maryland 10 I 9 1.6 I 61.2 12 2.3 65.3
; ;LEQ ] 9 1 2.6 1 60.0 12 1.8 62.3

Marlan L1 I 9 1 4.4 71 2 11 .1.9 67.7

: Forest, Va. !L]O 9 1.6 61.2 11 2.0 61.0 3

LEQi 9 12.6 60.0111 31.6158.31

:Mt. Vernon .-T f 6 " 2 .2 5 " 1 , 2.1 66.0 "

Hospital, Va. O 6 1.6 1 63.7 | 10 1 1.5 59.4
'-EQ 6 1.8 65.0 10 1.5 60.0

Wayncvood 11 9 1 3.3 1 75.1 I 12 I 3.1 I 74.6

SVijinia L O. 9 . 2.71 64.4 12 3.1 66.81

1'EQ 1 9 I 2.5 6?.9 12 3.0 63.8.. ... . .• 10.. ... 7 71. 7 2 .7 T ,
Mount Vernon 61.1i 10

V;gii LID 1 10 1.9 160.117 - 2.4 155.3
___ EQ 110 1 2.8 158.11 7 1 2.4 53.3

" -- 6 4.3 72.7 9 I 2.2 66.2
Colonia!l x ! o !' {

Farm, Md. ! L10 1 6 13.1 60.51 9 12.0160.31

;_ LC 6 1 3.6 160.21 9 1 2.3 158.31

:Gunston Hall ! L 9 I 2.2 i 65.3 2 i 65.0

Virginia -9 1 2.9 1 56.3 1 2 2.1 1 56.5 1
LE 9 12.3 1 56.9 & 2 1 2.1 1 57.5

Alice Ferg. 8L1 - 8 13.0 1 68.9 7 1 1.8 73.6
Fou8d.,.1d: 58.4:7 2.2 64.6

r8 3.1 5.10 7 1.7 1 6.

Accokeek 6 i 3.6 i 66.3? 6 1 1.6 1 76.3

;Pa,,L1.0 6 2.31 53.01 6 1 2.81 66.8

-AvW;d 6 3.3; 53.8; 6 o O2.2; 64.0;

Averaged Morning Date Table 2 South Operations 34
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DCA FLIGHT EXTENSION TEST
Normal Test

SD :Avg. SD Avg.
Fort Foote 1 9 11.8181.0 15 12.6 1 79.1 f

Maryland 9 fo 2.6! 71.2 15 1 2.1 f 69.91
__ LEQ : 9 i2.6 67.7 15 12.2! 67.1

Oania Hills L1 8 15.41 67.5 9 3.2 1 62.01Maryland,Krln Lo ~ 8_! 22 48 I ..-- " Si.6

,LEQ 8 3.8 55.0 9 2.7 1 52.8

~Fed. Co-n. Ll 9 :1.7:71.4! 8 :1.3: 69.9.

Ctr, Md. ;Ll10 9 1_ 3.0 1 61.8 1 8 1 1.3 1 62.3
__ _ _LEQ ; 9 :1.9: 58.8: 8 1.2: 59.0:

Tantal1on ,L1 11 2.3 72.2 17 2.1 72.2

: -aryland "io2.3 61.6 17 1.9 64.9
_LEQ 11 2.4 59.8 17 1.9 1 62.0

:Marlan :1] : 8 3.7 72.6 1 16 . 3.0 | 68.1

ForstVa.8 1 1.6 162.3 116 a 12.4 1 61.1 1
S ;EQ 8 3.1 61.3 !16 2.1 58.4

.:1t. vernon -.__61.8 1 72.2 B a 2.0 1 66.8

Hospital, V;1 110 I 6 I1.5 I62.3 I 8 11.8 60.1
- ELEQ 1 6 I 1.7 1 63.2 _ 8 2.1 61.0

: .I- W: ,od ii : 10 a 2.5 : 75.3 ; 17 3.0 75.6 ;

V;vginia L 10 110 1 2.8 64.4~ 17 i2.8~ 66.5k

•LEQ 10 2.6 62.7• 17 • 2.2; 64.0:

Y " ount '.'rr,on ! LI 12 2.5 1 70.3 i 8 j 4.2 . 63.3 !

Virgfia 10 12 3.5 . 59.2! 8 I 2.0 . 5 6 .5
Q 12 1 2.3 57.3 8 2.91 53.8

: Cu,,lnta1 !L1 - 9 4.1 70.0 3 14 ; 2.4 3 67.1 3

Farm, 4d. LI 9 1 3.0 1 58.3 1 14 1 2.0 1 60.4 t

LEQstnauF 9 3.3 57.7 :14 :1.5 a57.6
Gu,,ston Hall_ . 1 1 10 1 4.6 1 -66.6;t 11 i 5.0 1 6 6.6 1

w . . * 1 10 . 10 . 4.2 • 56.6 . 11 • 4. • 581"....
;Virginia ____'42 66 1 14.3~ 58.1!
_ 1EQ i 10 1 4.3 t 57.2 i 11 3.7 1 58.2 !

Alc~r.~Li 7 I 5.8 I66.9 I12 I3.7 74.6
Fond, d.Fio ; 7 4.1 ;56.9 12 2.7 ;65.2

:IFQ 1 7 l 4.5 1 55.4 ! 12 | 1.8 ! 62.6 !

9Accokeek 1L 1 8 1i4.4 1 60.0Of 8 1 1.6 175.1 1
; PrkMd ;LIo 8 2.9j 50.0 ' 8 1 2.5 ! 65.5 !

-.' . - - $ 8 5 3.8 : 4S.3 ; 8 ; 1.9 t 1;.4

Averaged Afternoon Data Table 3 South Operations 35



DCA FLIGHT EXTENSION TEST

:: Normal : Test
# SD : Avg .  # SD Avg.

:Fort Foote Li 1 11 1 2.0 1 81.5 , 27 j 1.7 1 80.6

1Maryland 1 1 I 11 1 2.8 1 71.5 I 27 ! 2.2 1 71.6

LEQ 1 11 1 2.1 1 68.8 1 27 1 1.7 1 68.5I
Dania Hills 111 I 18 1 4.6 1 67.7 1 14 ! 4.0 1 61.2

;Maryland 110, 18 1 2.2 1 55.7 1 14 I 2.5 1 55.0I
; LEQ 1 18 1 3.4 1 55.7 1 14 ! 2.6 1 52.7 1

Fed. Comm. i Ll 1 15 1 1.7 1 71.2 1 25 1 3.7 1 70.1 f
L1Ctr, Md. 1 15 1 1.9 1 61.7 1 25 I 2.9 a 63.2 a

;, LEQ i 15 j 1.6 J 59.4 1 25 f 2.7 60.0!

Tantallon 1 ! 11 1 2.2 1 70.8 1 25 . 1.6 ! 73.8 1

Maryland 1110OI 11 I 2.5 1 61.1 1 25 1 1.2 1 66.5 1
_ __ LEQ I 11 1 2.1 1 59.2 1 25 1 1.4 1 63.4 1

Marlan 1 I 11 1 1.5 1 74.1 1 25 I 2.1 1 67.5 1

Forest, Va. 110 11 1 1.7 1 63.2 I 25 1 1.4 1 61.9 1
i LEQ 11 1 0.9 1 61.8 1 25 1 1.3 1 59.2 1

LMt. Vernon IL I 8 ! 1.7 1 73.5 1 15 1 2.4 a 64.1 a

Hospital, Va. 110 ! 8 1 2.1 1 63.0 1 15 ! 1.9 1 56.3 1
; _ __ LEQ ! 8 1 1.4 1 63.9 1 15 1 2.4 1 57.5 1

Waynewood L1 I 9 1 3.2 1 75.2 1 21 1 1.5 1 75.6 1

Virginia 1 i 9 I 5.5 1 65.4 I 21 I 2.1 I 67.1 I
__ __ LEQ 1 9 1 4.2 1 63.2 1 21 1 1.6 1 64.1 1

: Mount Vernon i L 1 12 1 2.4 1 70.2 1 15 I 3.6 I 61.7 1

•Virginia .110 1 12 12.5 1 59.3 1 15 1 4.5 1 58.3 1
LEQ 12 1 2.2 1 57.4 1 15 1 4.1 1 54.7 1

!Colonial I L 7 1 5.8 1 66.1 1 16 1 3.6 1 69.0 1

: Farm,1d. .110 7 f 3.5 i 58.7 1 16 f 3.4 1 64.8 j
;LEQ 1 7 1 3.5 1 56.7 1 16 1 3.3 1 61.8 1

Gunston Hall i L1 I 7 1 6.2 1 63.1 J 6 1 4.3 1 72.0 1

• Virginia 1110 I 7 I 7.4 1 51.1 I 6 I 1.7 I 61.8 1
o LEQ 1 7 1 6.3 1 53.4 1 6 1 1.4 1 61.7 1

1 Alice Ferg. 8 1 5.9 1 63.5 1 18 1 2.1 1 74.7 I

:Found., d.LO 8 1 2.7 1 56.0 1 18 2.9 1 66.8 1

; LEQ 1 8 1 3.7 1 53.8 1 18 1 2.0 1 63.1 1

S1Accokeek ILl I 1 I 0 I 67 I 4 I 1.7 1 74.5 I

Park, Md. LIO0 1 1 0 1 54 1 4 1 2.6 1 66.3 1

"LEQ ; 1 ; 0 ; 55 ; 4 ; 2.4; 62.5;

EVENING DATA - SOUTH OPERATIONS
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DCA FLIGHT EXTENSION TEST

Normal : Test
: : # SO : Avg.: # : SO Avg.:

:FortFoote ;L 1 - ! 79 9 1 1.4 77.2

Maryland iLiO 1 I - 65 i 9 j 1.0 ! 65.4
_ _ _ LEQ i 1 - 66 9 1 1.7 1 65.8 1

Dania Hills L1  2 f 2.1 1 67.5 1 1 1 - 62 1

Maryland iL1O I 2 1 0.7 1 51.5 I 1 I - 54 I
; ;LEQ i 2 1 0.7 1 54.5 1 1 ! - 1 51

!Fed. Comm. L1 I 2 1 5.7 1 65.0 1 3 I 2.1 I 67.7 I

Ctr, Md. ; I 2 ( 4.2 1 54.0 1 3 f 2.1 ! 57.7 f

.LEQ 2 .7 1 55.5 1 3 ! 1.5 1 56.3 1

:Tantallon L1 ! 1 g - 69 9 ; 2.6 f 69.6 1

Maryland ; LI 1 - I 60 ! 9 1 1.4 1 61.7 1
; _ _ LEQ 1 1 - ! 58 9 1 3.4 1 61.0 1

Marlan : L1 1 j - 71 : 9 2.1 66.3I
Forest, Va. !_Lu____ - I 51 I KT5 !D u

: LEQ 1 g - g 60.0 1 9 1 1.4 57.81

!Mt. Vernon L I 2 1 1.4 1 68.0 1 1 1 - 1 62.0 1

Hospital, Va!LO 1 2 I 0.7 I 55.6 I 1 - 1 55 1
;LEQ 1 2 1 0.7 1 59.5 1 1 - 1 56

:Waynewood !L1 1 - 72 i 8 2.0 73.1 ;
Virginia fiO 1 ! - 1 61 ! 8 1 1.2 1 61.3 1

0 LEQ 1 - 1 60 1 8 1 1.4 1 60.8!

!Mount Vernon LI 1 2 f 2.1 1 65.5 I 2 I 0.7 i 61.5 1

Virginia iLIO I 2 I 0.7 I 52.5 I 2 I 1.4 I 53.0 I
LEQ 1 2 1 0.7 1 53.5 1 2 1 0.7 1 52.5 1

Colonial 11 I 2 1 1.4 1 66.0 1 3 1 3.2 1 65.7 1
Farm, Md. L I 2 1 0.7 1 55.5 3 1 8.7 1 60.0 1

:LEQ 1 2 1 1.4 1 54.0 1 3 1 5.2 1 60.0 1

Gunston Hall ; L1 I 2 i 2.1 ! 61.5 I - I - ! 60.0 1

•Virginia LO ! 2 1 2.0 1 50.0! - I - - I
" ;LEQ 2 1 1.4 1 53.0 1 - I - I - I

Alice Ferg. 1 2 1 2.1 1 63.5 1 2 I 0 1 73.0 1
" Found., Md. 1 O 2 1 1.4 1 54.0 1 2 I 0.7 I 62.5 I
I : LEQ 1 2 1 1.4 1 53.0 1 2 1 0 I 61.0 1

!Accokeek !L1 I - I - - - - -

Park, Md. ! I - I - I - I - I - -

:LEQ : : : : :

WEEKEND DATA (24 HR), SOUTH AND SOUTH/NORTH COMBINED OPERATIONS
37
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Al.0 DESCRIPTION OF THE MONITORING SITES

The Washington National Airport, Flight Extension Test, Noise

Monitoring Program utilized two different systems, at twelve sites in

Maryland and Virginia to measure the change in noise levels as a result

of the change in aircraft traffic patterns. This Appendix contains the

specific descriptions of each site as well as topographic maps, to show

their relative positions and, for the portable systems, a sample graphic

history of typical noise levels before and after the change in operations.

A1.O.1 Description of the Graphic History

Each of the graphic histories presented, represent a timed

trace of noise levels, with time increasing to the right in relation to

the speed of the chart (such as 15 cm/hour) and with noise levels

increasing to the top of the chart (scaled on the left from 20 dB(A) to

100 dB(A)). Calibration with a known signal of 114 dB(A) at a frequency

of 1000 Hz, is labeled near the top of the chart. The noise floor, or

the level of electronic noise in the system is noted near the bottom of

each chart. These two traces indicate the dynamic range of the noise

monitoring system and also can be used to check the scale of the graphic

recording. Turbojet aircraft events are marked with arrows and some of

the more significant 'other' noise sources are also marked. The date of

the graph and the operation, either test or normal, is printed in the

lower right-hand corner of each graphic history. All of the graphs were

produced during south departure days. Finally, the equivalent noise

level (Leq ) for the hour shown is printed in the top right corner of

each graph, for comparison of the two histories presented.

-Al-



A1.1 Marlan Forest, Virginia

The Marlan Forest permanent system monitor is located in the

community of Marlan Forest on Warrington Place, approximately 1/2 mile

from the Potomac River. Noise data are continuously recorded by the

Dulles computer and the data presented for this site were compiled from

its files. This site is also relatively close to the flight path of the

aircraft. It is located on a quiet, dead-end street away from traffic

and is typical of an older suburban neighborhood with mature trees on a

relatively narrow street.

A1.2 Mount Vernon Hospital, Virginia

This portable unit was on the grounds of the Mount Vernon

Hospital, located on Clingwood Road and Sherwood Hall. It is half way

between the two southernmost permanent system monitors in Marlan Forest

and Waynewood, Virginia, and approximately two miles from the Potomac

River. During normal operations, this site is under the flight path of

aircraft turning towards north and west destinations. This site was

located closer to other sources of noise than were the other sites.

Traffic noise and the noise of the emergency equipment of the hospital

and fire station contributed to the ambient levels. Figures Al and A2

are representative graphic histories of one hour during the normal and

test operations, respectively. The test operations history was recorded

at 30 cm/hr or twice the speed of the graph in Figure Al, which makes it

twice as long as the normal operations history. Note the greater levels

and frequency of events during the normal operations time period.

-A2-
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A1.3 Waynewood, Virginia

The Waynewood permanent system monitor is located in the

community of Waynewood, Virginia on Alyce Place. This site is

approximately 1,500 feet west of the Potomac River. A macadam turnaround

is directly to the east of the monitor pole with residences to the west,

north, and south. Turbojet aircraft are generally between 2,800 and

3,500 feet above the monitor at this site.

AI.4 Mount Vernon, Virginia

This site (using a portable system) is located on the grounds of

Mount Vernon, away from the tourist areas and approximately 300 yards

from the Potomac River. This site is approximately three miles to the

west of the extended flight path but directly under the flight path of

aircraft turning to the west during normal operations. The monitor was

located in the middle of a large grassy field. The ambient noise was

typical of a suburban setting due to traffic on the Mount Vernon

Parkway. It was chosen as a noise sensitive area which could be affected

by this test. Note on Figure A3 the greatly reduced maximum sound levels

during test operations (top chart). The frequency of operations remained

fairly constant. This figure illustrates the changes which caused the

significant decrease in noise levels during the test operations.

AI.5 Fort Foote, Maryland

The Fort Foote site, located on Fort Foote Road In North Fort

Foote Village, is a permanent system monitor which continuously records

noise data. This site is located approximately 2,000 feet east of the

-AS-
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Potomac River, with a grassy field to the west and a secondary road to

the east. Excluding aircraft, ambient noise levels are primarily

generated by the traffic on Fort Foote Road.

A1.6 Dania Hills, Maryland

The portable monitoring unit at this site is on the south slope

of a hill overlooking the community of Dania Hills on Dania Drive and

Dania Court. Indian Head Highway, Old Fort Road, and Palmer Road

surround the community on the west, south, and north, respectively.

Dania Hills is approximately three miles east of the Potomac River

corridor and was selected as a noise monitoring site to determine the

effect of the test upon communities located further from the river.

Figure A4 illustrates a time history of community noise at the Dania

Hills site both before and during the test. The background levels on the

normal operations chart are three or four dB(A) higher due to

construction noise but the greater noise levels produced by the aircraft

events during this period are still evident. The higher levels during

normal operations were due mainly to aircraft turning east at the five

mile point at a relatively low altitude.

A1.7 Federal Communications Center (FCC). Riverview. Maryland

This portable noise monitoring unit was located on the grounds

of the Federal installation on Riverview Road, approximately one mile

east of the Potomac River. The communities of Riverview, Tantallon

North, Tantallon on the Potomac, and Tantallon Square surround the site

on the northwest, west, south, and east sides, respectively. The

-A7-
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microphone was surrounded by a grassy field and mowed lawn, approximately

500 feet from Riverview Road. The FCC site was chosen for its location

between the two outermost permanent system sites, Fort Foote and

Tantallon. This area is one of the most heavily impacted during normal

south operations.

Figures A5 and A6 can only be approximately compared due to

different chart speeds, but the normal operation period (Figure A6) shows

the high noise levels of the direct overflight with four aircraft events

over 70 dB(A). The test pattern reduced the number of direct overflights

although some aircraft drift close to the Maryland shore.

Al.8 Tantallon, Maryland

The Tantallon permanent monitoring site is located on Tantallon

Drive, in the community of Tantallon on the Potomac. Approximately

one mile from the Potomac River, this site is bordered on the south by

the grass of the Tantallon country club and residences to the east and

west. Traffic on Tantallon Drive is light but occasionally very noisy.

This site is affected by aircraft from a long distance during normal

operations, as they turn towards their destination before flying that far

south. During test operations, the additional concentration of aircraft

over the river increased the frequency of events at this location.

Al.9 National Colonial Farm, Bryan Point, Maryland

The portable unit at this site was located 50 feet from the

Potomac River, on Bryan Point Road of the National Colonial Farm on the

property. The flight path is approximately 1.5 miles to the east of the

monitor which affords a good example of sideline impact, on a relatively

-A9-
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sensitive area. Due to its proximity to the river and its rural

environment, the background noises of the birds and crickets reached 55

and 60 dB(A) during the early morning and then again in the evening.

This type of noise was not unique to this site but the level was higher

than most of the other monitoring sites. This effect is illustrated on

Figure A7 which presents two hours which occurred during the test

period. The high background level of 59 dB(A) was due to insect noises.

The differences in the relative humidity and temperature are the likely

causes of the increased activity. Normal operation charts were similar

to the histories presented, as graphic recordings were not made during

the evening hours, the period of significant change in noise levels.

Al.l0 Gunston Hall, Mason Neck, Virginia

This site, utilizing a portable system, was located on the

grounds of Gunston Hall, on Gunston Road, approximately 1/2 mile from the

Potomac River at Gunston Cove (see Figure A-16). This site was chosen to

represent an area which might be impacted by the extension of the flight

path. The system enclosure was set up in the middle of a large hay

field. Due to its rural setting, the ambient noise associated with

natural night noises was in the 50 to 40 dB(A) range during the morning

and evening hours. The time histories presented in Figure A8 illustrate

the increased frequency of events during the test period as well as the

relatively small change in overall noise levels.

Al.ll Alice Ferguson Foundation. Mockley Point, Maryland

The Ferguson Foundation site (using a portable system) is on the

grounds of the Alice Ferguson Foundation for Environmental Study located

-A12-
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on Bryan Point Road and Mockley Point Road (see Figure A-15). The

extended flight path during south operations is approximately 1/2 mile to

the east of the site, which is situated in a grassy field with a clear

view of the river. Local ambient noise is typical of a rural environment

as the nearest paved road is 1,500 feet to the south. This site afforded

an excellent opportunity to examine noise differentials in what must be

classified as a sensitive area due to its use as an Environmental Study

area for Maryland school children.

Figure A9 dramatically illustrates the increased frequency of

overflights and the difference between aircraft peak noise levels and the

local ambient noise levels. During the change in operations, this

difference was often over 20 dB(A) (for the individual aircraft

flyover). Aircraft noise at this site, during normal south departure

operations, was due to aircraft that delayed turning east or west after

passing the five mile turn point.

A1.12 Accokeek Park, Maryland

The Park site is located on Livingston Road to the east of the

Accokeek Elementary School, close to the ten mile point of the extended

flight plan (see Figure A-17). A portable noise monitoring unit used to

collect data was removed each evening due to the relatively high traffic

through the area and the potential vandalism threat. The microphone was

situated in an open field approximately 100 feet from surrounding woods.

The site offered a good sample of the generally low ambient noise levels

in the Accokeek area and a good demonstration of the "worst case" noise

-A IS-
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interference due to the direct overflights of the site. Figure AlO

illustrates the typical test operation with aircraft noise levels peaking

from 20 to 40 dB(A) higher than the ambient noise levels. The frequency

of events was also increased from 0 to 3 aircraft per hour during normal

operations to 16 to 20 per hour during the test.

-A17-



1979
FAA

DCA FLIGHT PATH EXTENSION TEST

14B(Leqira for the: hour shown 49 d
graph 'speed 1cm houT

'turbojet a.cat-H4illl

6 0 dB(A) . 0

40~~~A ]III) DaI OIrt n

nMsM lt 8279Nra

ACCOKEEK~~~ PAK TT,130-40

Typca Sot Oeato
-40 dB(

Fiatr: 8/17/7 Test8



I-p

N k

a . a

IV m.-* ..cc

3 .u

CO)..ij

I- ~ ~ ~ ~ j ...--- - ...

ILL-
0 Al
- c

IN*0UO INA OWN10
* .- A 19-



MOOWMMOD H3AIW OYROiOd

- i 03 XVAfalyd

. . ........

7_ ---V3&* *

U-1~

Vi A

'I~ j

LANE *-

NO

% >

I NA,

.6-A20-> 
V-



Ach

'op

so

10 N.
Drow smio.. E

0

%

L
U s C4ag GU3,rd

Newton 
R.pdlo Stat-on 10Vood

M I t I V, p:n,,n
U0 Hun

h 1 ,n

&
Ida,

T, jWhitnuin
Sew

t*r

Hill.

t %

_j

IP t old

BM

rrial v, a r N
Ta k. f

Al BM

3 T VE WE
1 (0) in

I-Ole

7 Q

4L

""Fery

"I " : Point NATI' NAL COLONIAL FARJ*
SITE

9-41GURE A-13

SOUTH SIM *EST OF THE FLIGHT PATH
SCALE i:*000

-A2 I

0-



f~~ ~ ~ . 4 .

* .C

*~ U.
."v \--~~~C (A .,/ ~ 2'

* .d p.

a~ L l*.~
,I-.---~A * * C

2OIW0 *...U .2 -. r:VWI a.d ,

a-.A22-



-- - - =.. hSeer id - --/
Point ~

00

NATIONAL COLONIAL
FAEIM SITE

Pollit

ALICE FERGUSON FOUNDATION'

A,-

*OKEEK PARK SITE.:-.

Id L oo, ~

* * .. .*

-

so N NTERINE ITES-.,,



• " \- .w 4'q, , .
* :*J .-

Iw %MI "I. .-

,>_,,

*: .A * .

- *. $;,.. ,;.,**

S *, -." t.i4,-/,

U ~U.

/m/

N" "4< i<(

4

,A24

./ ,A. . - ; -- , ,. :
.( 2W /,. 3

"' * " - '- "

j• e! - - ,,.



APPENDIX B
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B1.O SINGLE AIRCRAFT EVENT DATA

These single event data were recorded at each site by observers as

they occurred. Very often, weather conditions obscured visibility which

reduced the number of planes observed. The four aircraft which were

observed most often are averaged and listed separately. The "other"

category includes all other commercial jets observed as well as some

general aviation business jets. In almost all cases, a large standard

deviation of the sample resulted from the generally dispersed flight

pattern and pilot technique. These data have been included to show the

general peak noise environment at each site during test and normal

operations. All data are average maximum dB(A) recorded for each

aircraft listed. However, care must be taken to note that the average

may be biased by such factors as observer technique, atmospheric

conditions, and pilot technique. Aircraft noted by one observer may be

ignored as too far away by another.

Single event data were also produced by the permanent system monitors

but these data are biased upwards due to the threshold requirement

necessary to automatically distinguish aircraft events. Thus, the

averaged permanent system data may not be directly compared to the

portable system averages. For the purposes of this appendix, the

permanent system mentioned above will be denoted as Sys: I in the upper

left corner of the table for each site. Similarly, the portable -jstem

will be denoted as Sys: 2.

BI



DCA FLIGHT EXTENSION TEST

Marlan Forest, Virginia South Departures

AM : PM
Test Normal Test Normal

Sys: I: : : : : . : :
: #: Avg.: S.D.: #: Avg.: S.D.:: #: Avg. :S.D.: #: Avg. :S.D. :

B-727 19 : 72.1 : 2.4 : 4 : 73.8 : 3.2 : : 36 73.2 : 2.5 : 2 : 81.0 2.8

B-737 4 : 71.5 : 1.7 : 3 : 77.3 : 3.8 : : 2 : 71.5 : 0.7

:DC-9 :9 : 72.6 :2.7 :1 : 78.0: -:: 8 : 72.6 :2.5:-:

BAC-1i1 : 1 : 72.0 : - : - : - : - : : 4 : 76.5 1.3 : - : - : -

Other 1

Waynewood, Virginia South Departures

AM : . PM
Test . Normal . . Test . Normal

: Sys: I : : ::: ::: :::
: #: Avg.: S.D.: #: Avg.: S.D.:: #: Avg.: S.D.: #: Avg.: S.D.:

B-727 :119: 76.4: 3.2: 9: 75.9: 2.4: :140: 76.8: 3.6: 3: 76.0: 7.8:
: : _ _ _: : • _ _ . ._ _ __ __ _ __

:B-737 :27 :73.5 :2.7: 4 :72.8 :2.9 ::29 :73.5 :2.2: 1 : 72.0: -:

DC-9 : 50 : 73.8 : 2.3 : 5 : 74.0 : 3.7 : : 60 : 75.1 : 2.4 : 1 : 72.0 : -

:BAC-111: 5 :73.6 :2.9:-: -: -::18 : 75.8 : 3.6: 1 :77.0:-:

:Other : -: - : - : -: - - :: -: - : - : - : - :

# = Number of events; Avg. = Average maximum dB(A); S.D. = Standard Deviation

AVERAGED MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dBA)

TABLE-B1



DCA FLIGHT EXTENSION TEST

Mount Vernon Hospital, Virginia South Departures

: AM: PM
* . Test Normal : : Test : Normal

Sys: 2: : : : : : : :::# :Avg. :S.D. :# :Avg. :S.D. ::# :Avg. :S.D. :# :Avg. :S.D.:

B-727 1 59.0 0 : 38 : 69.0 8.4 : 21 : 61.5 3.3 : 28 67.5 8.3

B-737 : 1 • 64.0 0 14 65.9 3.8 : 5 : 62.2 2.3 : 11 : 68.9 7.5

DC-9 : : :15: 69.7: 7.2:: 6: 62.8: 3.7: 8: 62.6: 4.7:

BAC-I : : 2 : 65,0 : 1.4 : 4 : 62.3 : .5 : 4 : 59.8 7.8

Other : : 0 : 66.4 4.5 : 1 : 56.0 : 0 : 5 64.4 : 5.5

Mount Vernon, Virginia South Departures

AM : : PM
: . Test Normal : Test Normal

Sys: 2: : : : : : : :
: # : Avg. :S.D.: # : Avg.: S.D.:: # : Avg. :S.D.: # : Avg. :S.D.

:B-727 :27: 57.8: 4.7 :29: 67.0: 7.9: :23: 59.4: 5.9 :40: 67.0: 7.5:

:B-737 :10: 54.8: 3.0 :15: 64.9: 4.9: 6: 59.8: 6.9 :24: 66.8: 6.8:

DC-9 : 15 : 56.1 : 3.5 : 15 : 66.9 : 6.3 : : 9 : 57.3 : 3.1 : 20 : 63.0 : 8.7

BAC-111: 1 : 61.0 : 0 : 2 : 65.0 : 12.7 : : 6 : 60.7 : 3.4 : 14 : 62.9 : 11.0

Other : 7: 53.1 : 3.5: 7: 58.4: 5.5: : 7: 54.9: 5.8 :20: 63.3: 8.9:

# Number of events in sample; Avg. = Average dB(A); S.D. = Standard Deviation

AVERAGED MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dB(A))

TABLE B-2



DCA FLIGHT EXTENSION TEST

Fort Foote, Maryland South Departures

: : AM : : PM -

: : Test Normal Test Normal
Sys: 1 : : : . :

: # Avg. S.D. :# Avg. : S.D. : # Avg. S.D. # Avg. : S.D. :

B-727 :125 80.8 3.7 : 22 81.4 2.7 :166 : 80.6 3.8 11 79.7 5.8

B-737 48 76.0 : 2.5 6 : 77.0 : 3.8 56 77.1 3.7 3 79.7 5.5

:DC-9 :81 :78.1 :3.2 :15: 79.0: 3.4 ::73: 77.6: 3.2: 4: 80.0: 4.1:

BAC-ll: 7 : 79.1 : 5.2 : - : - - : 28 : 79.7 : 2.9 : 3 : 81.0 : 1.7

Other: - : - : :

Tantallon, Maryland South Departures

AM - PM
:_: _Test : Normal : : Test Normal:Sys: 1

# Avg. S.D. # Avg. S.D. # Avg. S.D. # Avg. S.D.

:B-727 :72 :74.6 :2.8 :15 :76.7 :2.7 ::06 :74.7 :3.0 :12: 75.2 :3.6:

:B-737 :16: 72.5: 1.6: 6: 73.8: 3.3: :17: 72.9: 1.8: 3: 74.0: 3.0:

DC-9 : 36 : 72.9 : 1.8 : 11 : 73.5 : 1.9 : : 27 : 72.9 : 1.9 : 3 : 71.3 : 0.6

BAC-1I1 : 3 : 75.3 : 3.8 : - : - : - : 14 : 75.1 : 2.9 : 1 : 71.0

:Other: : : : :: :

# Number of events; Avg. = Average maximum dB(A); S.D. Standard Deviation

AVERAGED MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dB(A))

TABLE-B3



DCA FLIGHT EXTENSION TEST

Dania Hills, Maryland South Departures

Test AM PM N
:_ _Test _ Normal : . Test __Normal:

Sys: 2: : : : : : : : :
# : Avg.: S.D.: #: Avg.: S.D.:: # Avg.: S.D.: # Avg.: S.D..

B-727 : 15 58.60 5.46 21 : 65.57 :11.32 16 61.56 : 8.74 8 61.25 5.78

:B-737 :4 :55.00 :2.16: 7 :57.57 :3.87 ::l: 47 : 0 :1 : 54: 0

DC-9 : 6 : 63.33 : 3.5 : 17 : 64.12 : 7.04 : : 20 : 61.75 : 6.4 : 5 : 59.2 : 9.42

BAC-11: : 1 : : : : : : : 

Sys: : : : : : : : : : : :
v.: : S : : Av. : S.D. : : S.: Av :S .52 : Avg. : .D.

B-727 86:68.72:3.97:62:67.56: :61 :58.54 3.78:44 59.27 :3.82:

B-737 :35 :66.86 2.722562.64 5.55: :22 58.36 5.79 1256.583.26:

DC-9 :48 :67.04 3.31: 36: 68.06: 4.76: :43 :59.93 :4.77 :24 :59.92 :3.65:

BAC-111: 5 : : 7 : 0: : 3: 64 :10.58 3 60.33 : 2.08

Other : :66.17 : 8.14: : : : : 9 : 56 4.18 20 56.70 :6.73

#= Number of events in sample; Avg. =Average dB(A); S.D. = Standard Deviation

AVERAGED MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dB(A))

TABLE B4



OCA FLIGHT EXTENSION TEST

National Colonial Farm, Maryland South Departures

Test Normal PMt ora

Sys 2 Avg. S.D. # Avg. S.D.::# Avg. S.D. #Avg. S.D.:

:8-727:29:63.31:4.31:- :31 54.97 4.62: - :

B8-737:7:62.57:4.47:- .13 56.69 3.77:-

:DC-9 :14:63.57:2.98:- : :12 57.67 3.50:-

BAC-lil: 1: 62 :0 1 : :l 55:0 :

Other : 2 :59.5 :4.95 : - 8 :52.5 :3.16 : :

Gunston Hall, Virginia South Departures

* .AM .. PM
Test : Normal : Test :___Normal

Sys: 2 :
: # Avg. S.D. # Avg. S.D.::# Avg. S.D.:# Avg. S.D.:

:8-727: : -18:60.83:7.06::

B-737 - : 8 :66.13 : 2.17:

:DC-9 7 :7 63.71:4.5: 1 :1 61:0:

:Other* 23 63.52 5.04 2: 54:8.49::5 49.4:6.31 3: 54:4:

**Due to inclement weather, aircraft sightings were not possible, all jet aircraft events
grouped together.

# Number of events in sample; Avg. =Average dB(A); S.D. = Standard Deviation

AVERAGED MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dBA)

TABLE B5



DCA FLIGHT EXTENSION TEST

Alice Ferguson Foundation, Maryland South Departures

AN TsPM
: 2 Test Normal Test Normal

: Sys: 2 : : ::: ::: :::

: # Avg.: S.D. :# Avg.: S.D. ::# Avg.: S.D.: #: Avg.: S.D.:

:8-727 :39 :73.21 :5.68: 4 :62.5 9.81: :12 :60.17 :3.95: 3: 62.33 :4.04:

B-737 : 15 : 68.4 : 3.52 : 4: 60.25 : 5.62: : 4 : 64.75 : 8.26 : 2: 61.5 : 6.36

DC-9 : 27 : 69.67 : 4.45 : 3 : 67 : 7.21: : 6 : 59.33 : 4.08

BAC-11: 2: 69.5 :12.02 : : :0: : : 0

:Other :4 :62.75 :7.63 : : 58: 0:: 6 : 58.83 :9.45 :1: 58 : 0:

Accokeek Park, Maryland South Departures

Test AM :: PM

__:_Test Normal : : Test : Normal
: Sys: 2 : : : : : : : : : :

: # : Avg. : g. S:#:Avg.:SD.:: # : Avg : S.D.: # : Avg. : S.D.:

:B-727 :33 :75.58 :4.56 :13 :63.62 :10.19: :26 :61.58 :6.59: 5: 57.4 :8.62:

:B-737 :17 :70.88 :3.74 :6 :60.33 :6.28:: 2 :57.5 :l0.61: 1: 51: 0:

DC-9 : 23 : 72.61 : 4.61 : 5 : 58.4 : 9.32: : 17 : 58.7 : 5.1 : 0 : 0 : 0

BAC-111: 1 : 77 : 0 : - : - : - :: 2:66.5 :6.36: -: -

Other : 7 : 60.43 : 5.09 : 3 : 66.67 : 3.06: : 10 : 61.7 :10.99 : 2 : 52.5 : 2.12

# = Number of events in sample; Avg. = Average dB(A); S.D. = Standard Deviation

AVERAGE MAXIMUM SOUND LEVELS FOR SINGLE AIRCRAFT EVENTS (dB(A))

TABLE B6

I°,



APPENDIX C

METEOROLOGICAL DATA

JULY 23 - OCTOBER 19, 1979

Temp = Temperature in degrees Fahrenheit

Pres = Atmospheric pressure in inches of Mercury

Wind Sp = Speed in Knots

Win Dir = True heading of wind 0 - 3600

Rel Hum = Relative wet/dry Humidity

Weather = Precipitation and obstruction to vision

Operation = Direction of inbound and outbound flights
from National Airport



WEATHER DATA START TIME OF DATA RUN

13:00

: : Press. : Wind : Wind : Relative :
: Date : Temp 'F : in Hg. : Speed : Dir. : Humidity : Weather Operatiot

:7/24 : 840 : 30.12 : 5 : 160 : 70% : _ : S

:7/25 : 830 : 29.98 10 180 : 80% : : S

7/26 : 840 : 29.84 : 8 : 220 : 85% :Rain : S

7/27 870 : 29.87 : 8 260 : 54% : N

7/28 : 880 29.91 : 4 : 260 : 64% :Haze : S

7/29 : 88% : 29.82 : 4 90 : 73% : : N

:7/30 : 800 29.93 : 7 : 360 : 82% : : N

:7/31 : 89 : 29.93 : 5 : 60 : 68% : : N/S

8/1 : 920 : 29.89 : 8 : 180 : 62% : : S

8/2 : 910 : 29.80 : 13 : 180 : 85% : : S

8/3 870 : 29.93 : 8 : 20 : 73% : : N

8/4 : 91 : 29.99 : 9 : 360 : 51% : : N

8/5 : 910 : 29.99 : 11 : 290 : 52% : : N

8/6 : 890 : 29.93 : 12 : 340 : 54% : : N

8/7 : 85 : 30.03 : 5 : 170 : 50% : : N

8/8 : 950 : 29.93 : 12 : 310 : 55% : : S/N

8/9 : 87* : 30.07 : 6 : 170 : 61% _ _: N

8/10 : 95 : 29.82 : 12 : 260 : 49% : : N/S

8/11 : 92 : 29.73 : 6 : 270 : 51% :_: S

" 8/12 : 64' : 29.86 : 16 : 30 : 93% :Rain : N

8/13 : 77 : 30.05 : 13 : 330 : 50% : : N

8/14 : 86' : 29.98 11 : 240 : 47% : : N/S

8/15 : 73' : 30.04 : 15 : 320 : 512 : : N

8/16 : 75* : 30.19 : 10 : 320 : 50% : _ : N

8/17 : 76 : 30.19 : 6 : 140 : 42% : S

8/18 : 70 : 30.01 14 230 : 812 :Rain : S



WEATHER DATA START TIME OF DATA RUN

14:00

: Press. : Wind : Wind : Relative :
Date : Temp *F : in Hi. : Speed : Dir. : Humidity : Weather : Operation

7/24 : 868 : 30.08 : 8 : 180 : 68% : : S

7/25 : 840 : 29.94 : 10 : 180 : 72% : : S

7/26 : 840 : 29.83 : 8 : 240 : 85% Rain S

7/27 : 88 : 29.85 : 11 : 310 : 48% :: N

7/28 : 880 : 29.90 : 6 : 170 : 66% Haze : S

7/29 : 890 : 29.81 5 : 10 : 68% :Rain N

7/30 : 810 : 29.93 : 9 350 : 79% : N

7/31 : 890 : 29.92 : 6 : 140 : 66% : : S

8/1 : 92 : 29.87 : 9 : 180 : 66% : : S

8/2 : 91 : 29.79 : 12 : 180 : 75% : : S

8/3 86 : 29.91 : 8 : 350 : 72% : N

8/4 : 91 : 29.91 : 10 : 290 : 54% : : N

8/5 : 910 : 29.93 : 12 : 320 : 49% : N

8/6 : 900 : 29.92 : 8 : 330 : 52% : N

8/7 : 86 : 30.01 : 6 : 180 : 53% : : S

8/8 : 950 : 29.92 : 7 : 320 : 56% :Thunder N

8/9 : 89 : 30.05 : 5 : 320 : 52% : N

8/10 : 96 : 29.80 : 12 : 250 : 50% :_:_ S
: : Thunder,

8/11 : 900 : 29.70 : 7 : 160 : 60% : Rain S

8/12 : 64 : 29.85 : 16 : 30 : 93% :Rain N

8/13 : 780 : 30.04 : 9 : 250 : 54% : : N

8/14 : 86 : 29.96 10 : 250 : 47% : : S

8/15 : 730 : 30.04 : 14 : 310 : 50% : : N

8/16 : 77 : 30.17 : 9 : 330 : 45% : : N

8/17 : 77 : 30.17: 5 s 130 : 42% : : S

8/18 ,)Ij.A S: 044 : : S



WEATHER DATA START TDIE OF DATA RUN
19:00

: Press. : Wind : Wind : Relative :
: Date Temp "F : In R. : Speed : Dir. : Humidity : Weather Operation

.7/24 : 850 : 30.06 7 160 : 70% : : S
7/25 830 29.90 : 90 : 85% .Thunder : S

7/26 86° .0 29.79 8 210 75 : : S

7/27 850 29.86 7 360 57: N
7/28•78•

7/28 780 29.90 : 5 240 . 94% : : S

7/29 : 800 : 29.83 : 11 20 :_ 94% : Thunder S/N
7/30 : 83 ::

: 83* 29.91 : 6 80 : 80% : : N

7/31 ." 870 29.90 8 : 170 72% __ : S

8/1 870 29.84 . 6 : 190 • 75% S

8/2 : 780 : 29.83 : 9 : 240 91% :Thunder : N

8/3 790 29.92 5 : 40 94% :Rain N
84 : 87 :"

8/4 870 29.96 1 10 . 310 : 55% : . N
8/5 • 800::

8/5 800 29.940 : 8 : 240 . 82% .. _ : N
86 . .P • . : N

8/6 870 29.90 7 . 320 : 56% .. .. N

87 : 84 ::
8/7 : _840_ : 29.95 : 10 : 200 : 63% : : S

8/8 78 :Rain,8/8 70 : 30.00 : 18 * 320 85% • S

8/9 85 : 29.99 : 9 : 210 : 65% : : S

8/10 910 29.74 8 210 60% S
8/11 ." 69 _ 29.81 10 8 : 40 87% :Rain
8/11 : 6 :: ::

8/12 65 29.89 : 350 : N______ ______ ______: 15 : 30 : 84 ______ ____

8/13 . 76 : 30.01 : 7 : 220 : 562 : : S

8/14 : 820 29.90 8 230 : S

8/15 70 : 30.08 * 12 : 320 , 552 :_ _ N
* : : : .

8/16 : 730 : 30.16 : 8 : 330 : 502 : : N
8/17 : * : S

8/17 _ 73 _ _ 30.13 : 9 150 622 S

8/18 . 70 : 29.94 8 : 21 : 902 1 Rain : S



VEATER DATA START TUMEOf DATA RUN

20:00

: Press. : Wind : Wind : Relative :
: Date : Temp *F : in Hi. : Speed : Dir. : HumiditZ : Weather : Operation

: 7/24 : 82 : 30.06 6 : 170 : 77% : : S
* . . . .

7/25 780 : 29.92 : 3 : 200 : 94% : : S

:7/26 : 84 : 29.79 : 9 : 220 80% : _ _ S

:7/27 : 810 : 29.87 : 8 360 : 67% :_ _ N

7/28 770 : 29.90 4 : 250 94% S

: 7/29 780 : 29.84 14 40 : 94% :Rain N

.7/30 840 : 29.91 : 4 : 80 : 77% N

:7/31 : 850 29.90 7 170 80% s

* 8/1 : 86 : 29.85 : 7 : 170 85% : : S

8/2 78 29.85 6 : : : N

8/3 790 : 29.93 : 6 : 360 : 91% : : N

8/4 : 85°  : 29.98 : 8 : 310 : 59% : : N

8/5 : 800 : 29.950: 7 : 200 : 85% :__ __

8/6 : 860 : 29.92 7 : 300 : 59% :__ _N

8/7 081 : 29.95 : 9 : 210 : 70% : s

8/8 : 76 : 29.93 : : 1400 : R9 :R:iN

8/9 84 :29.99 : 8: 1: S

8/10 : 90 : 29.76 : 8 : 240 : 6 :Rain S

8/11 : 69 : 29.77 : 1 : 40 : 87% :Rain : N

8/12 65 : 29.91 : 6 : 360 : 81% : : N

8/13 : 740 :30.03 : 8 : 210 : 62% : : S

8/14 965 : 29.91 : 6 : 260 : 59% : R S

8/15 : 68 :30.10 : 10 : 320 : 57% : : N

8/16 : 70 : 30.17 : 7 : 330 : 552 : : N

8/17 : 72 : 30.13 : 10 : 150 : 572 _____

/: 1 : : 8/18 .. 70:2. 9 .94 • 7 •:210 : 93% :'. ,



WEATHER DATA START TDME OF DATA RUN

: Press. : Wind : Wind : Relative :
Date : Temp *F : in HS .  : Speed : Dir. : Hmidity : Weather Operatior

7/24 820 30.08 : 9 : 180 . 80% __ _ _ S

:7/25 : 790 ; 29.92 0 00 88% . S

:7/26 : 830 : 29.81 : 7 230 : 82% . S

7/27 800 29.89 S : 360 67% :_: N

:7/28 770 29.90 : 3 : 230 :_ 94% _ S

:7/29 : 77 : 29.87 : 12 : 10 : 91% N

:7/30 : 810 : 29.92 : 4 : 90 : 85% N

:7/31 : 83 : 29.91 : 7 : 180 : 85% : S

8/1 : 84 : 29.86 : 6 : 150 : 85% : S

8/2 : 78 : 29.88 : 0 : 00 : 88% : N

:8/3 790 : 29.95 : 5 : 80 :_ 942 _ _ : N

8/4 : 830 : 29.98 : 7 : 330 : 65% :_N____

8/5 : 780 : 27.96 : 6 : 200 : 85% :__ S

8/6 : 83 : 29.95 : 6 : 340 : 72% . : N

8/7 : 800 : 29.96 : 8 : 210 : 77 S

8/8 760 29.98 : 10 : 200 : 91% :

8/9 : 780 30.03 _ _13 60 79% s/N
= o* . : , -" m

8/10 83 29.81 : 16 : 320 , 83% : , : S/N

8/11 : 69 : 29.80 11 : 30 : 90% :_Rain : N

8/12 : -65' = 29.92: 13 : 34 : 84% : N

8/13 : 72' : 30.05 : 8 : 220 : 68% : S

8/14 : 790 : 29.94 17 : 350 : 63% : : S/N

8/15 : 66 : 30.12 : 7 : 320 : 63% : : N

8/16 : 69 : 30.19, 6 N 340 : 59% : N

8/17 : 71 : 30.14 : 9 : 160 :_ 57 : S

8/18 : 71* 29.95 4 : 240 : 93% Ri n : S



WEATHER DATA START TIME OF DATA RUN

: Press. : Wind : Wind : Relative :
: Date Temp *F : in HR. : Speed : Dir. : Humidity : Weather : Operatior

8/19 770 29.95 : 0 00 : 82% :Haze : N

8/20 770 30.01 . 8 40 77 : N
: : : : :Rain, •

8/21 730 : 30.00 14 40 : 94 N

:_8/22 750 : 30.07 : 4 50 71% : N

* 8/23 770 30.06 ." 6 . 170 88% S

8/24 83 : 29.99 . 8 . 160 82% : S

8/25 820 • 30.00 : 6 : 220 : 82% :BKN : S

8/26 82 : 30.10 : 5 : 210 : 82% :Haze : N

: 8/27 82 : 29.99 : 8 : 210 : 82% :OVC : S

:8/28 770 : 29.97 : 4 : 70 : 91% :Haze N

8/29 790 : 29.93 : 12 : 200 : 85% :OVC : S

8/30 85 : 29.95 : 7 . 310 : 72% .CLR : S/N

8/31 81 : 30.05 : 5 20 : 65% :SCT : N

:9/1 790 :30.08 : 7 : 130 80% : :N/S

9/2 800 :29.99 : 10 : 180 : 88% : : S

9/3 81 : 29.93 : 8 : 180 : 85% : :_S

9 : :: :Haze,_ _ _ 780 29.99 : 4 : 100 : 88% :: N

9/5 77 : 29.98 : 8 : 110 : 100% :Rain : S

9/6 830 :29.58 : 17 : 290 65% :S/N

9/7 79 :29.76 : 9 : 350 : 77% : : N

9/8 69 :29.940: 14 : 350 : 73% : : N

9/9 69* : 30.170 8 : 30 : 63% : : N

9/10 72 :30.14 : 5 : 170 : 73% : : N

9/11 78 :30.05 : 6 : 300 : 62% : : S/N

9/12 73 :30.16 : 5 : 30 : 74% : : N

9/13 756 ,30.10 : 8 g 100 : 76% :S



WEATHER DATA START TIME OF DATA RUN

11:00

: Press. : Wind : Wind : Relative :
: Date : Temp OF : in Hg. : Speed : Dir. : Humidity : Weather Operation

8/19 : 810 29.95 : : 72% :Haze N

8/20 810 30.00 " 8 : 80 : 69% N

8/21 71°  . 30.02 13 20 90% Rain, Fog N

8/22 " 770 30.06 5 130 67% :N

8/23 790 30.06 9 160 82% S

8/24 : 83 : 29.97 8 180 " 82% : S

8/25 830 " 30.00 7 170 85% : BKN : S

8/26 840 30.09 6 " 180 77% :N

8/27 84 : 29.98 " 8 " 210 : 80% BKN :S

8/28 790 : 29.97 5 60 85% Haze, SCT N

8/29 : 810 29.92 . 12 : 210 : 85% OVc : S

8/30 870 29.94 8 360 : 68% .OVC : N

8/31 . 870 30.05 3 50 57% :SCT N

9/1 . 810 30.07 " 8 . 90 : 77 :S

9/2 " 81 :29.97 : 7 170 85% S

9/3 820 29.93 : 6 230 74% :Rain S

9/4 800 29.99 3 200 : 85% Haze : N

9/5 : 780 29.95 : 8 00 100% Rain S

9/6 84 :29.61 17 260 63% : :N

9/7 820 29.76 3 10 : 55 N

9/8 72 :29.95 12 360 71% : N

9/9 2 720 30.16 2 7 40 59% N

30.12 : : 170 71% NIS
9/110 1 : _ _ __ __ __ _ _____ /
9/11 a 30.05 4 320 : 59 N

9/12 7: 30.15 : 6 : 50 74 : N

9 780 30.07 : 5 : 120 : 72% : :S



WEATHER DATA START TIDE OF DATA RUN

13:00

: Press. : Wind : Wind : Relative :
: Date : Temp *F : in Hi. : Speed : Dir. : Humidity : Weather : Operation.. . • . .

8/19 : 850 29.92 : 5 : 170 " 59% s

8/20 840 " 30.00 : 6 80 63% N

8/21 75 30.01 10 80 74%

8/22 80 " 30.50 5 220 63% :

:8/23 : 830 " 30.02 10 170 72% :ovc S

: 8/24 850 : 29.95 : 877% :180 : S

8/25 " 880 29.99 7 160 73% BKN s

8/26 : 860 30.07 6 : 180 75% BKN : S

8/27 890 29.94 9 180 75% :SCT S

8/28 83* 29.93 4 : 190 77% BKN N

:8/29 850 29.93 " 9 220 75% "Vc S

8/30 : 890 29.93 9 340 62% Haze N

8/31 " 870 : 30.05 4 130 : :v. N/S

9/1 : 83 : 30.6 : : 130 :67%
:92: 30 : 29.93 : 7 : 13 : 67 : S

*9/2 83 29.93 11 170 : 82% S

9/3 830 : 29.91 * 6 : 240 : S/N

9/4 : 830 : 29.97 3 50 : 77 N

9/5 770 : 29.89 14 140 100% Rin N/S

9/6 * 870 29.64 : 14 * 260 61% : * N

9/7 830 29.75 : 5 60 57 : N

9/8 : 740 29.95 : 13 : 3460% :N0

9/9 : 750 : 30.15 6 : 30 : 4% : N

9/10 76 : 30.08 9 220 * 58% * S

9/11 84 : 30.03 : 3 50 55% * N

9/12 78' 30.13 4 * 180 : 77 Haze S

9/13 780 30; 8 1 7 :R9/1 : 30.05 ; 8 : 100 . 72% Ri



WEATHER DATA START TINE OF DATA RUN

14:00

: Press. : Wind Wind : Relative :
Date : Temp *F : in HS. : Speed : Dir. : Hmidity : Weather Operatic

8/19 860 29.92 6 : 180 : 61% : S

:8/20 : 850 : 29.98 : 4 50 : 59 : N

8/21 : 76 : 30.01 10 : 110 : 74% : N

8/22 : 820 : 30.04 6 : 190 : 57% S

8/23 : 84 : 30.01 13 : 140 : 700 S

8/24 870 29.93 10 180 : 7 S

8/25 : 890 : 29.98 : 8 : 180 : 66% :BKN S

8/26 8 30.06 : : 0 : 77% :BKN S

:8/27 : 880 : 29.91 : 1 : 180 : 75% :S : S

8/28 : : 29.90 5 : 180 : :SCT :N/S

8/29 : 870 : 29.90 : 1 : 210 : 70% •BKN : S

8/30 900 29.92 9 290 62% SCT, Haze N

: 8/31 : 890 : 30.01 4 : 140 : 54% : S

:9/1 F40 30.06 9: : 0 : S

9/2 : 840 : 29.91 13 : 170 :_ 77% : S

9/3 : 29.90 : : : N/S

: /4 860 : 29.950 : 4 : 130 : 70% : N

:9/5 770 29.86 13 : 100% :Rain :

: 9/67 80 : 29.65 : 1 : 270 : 61% : , N

:9/7 84 29.74 : 5 70 : 57% : N

:9/8 : 77* :29.94 : 14 : 330 : 56% : N

:9/9 75 30.14 4 : 46% :: N

:9/10 : 74 : 30.06 10 : 210 • 58% : :_S

:9/11 : 85 :30.02 : 3 : 60 : 572 : : N

:9/12 : --O, :30.11 : 3 : 150 : 652 :Haze :
9/13 : : : 7

: 9/13 : 86° :30.90 : 4 : 120 : 772 :: N



WEATHER DATA START TIME OF DATA RUN

191fO

: : Press. : Wind : Wind : Relative :
: Date : Temp *F : in Ha. Speed : Dir. : Humidity : Weather Operatic

8/19 : 750 29.93 5 190 : 91 Rain N

8/20 800 29.95 8 110 69%

8/21 730 : 30.01 8 100 76% : N

:8/22 770 : 30.10 : 5 160 71% S
:8/23 : 80 : 29.96 8 130 82% :

84: 0 .3 2

8/24 : 84 : 29.89 : 9 150 : 72% :Rain,S: : : : : :Thundpr

:8/25 790 29.99 8 310 88 :Rain N

8/26 820 30.00 7 180 80% SCT S

8/27 750 29.94 6 : 80 . 9 Rain : N

8/28 810 : 29.90 8 . 140 : 85% .BKN S

8/29 : 82 • 29.89 :_9_. 180 . 88% : BKN, Rain : S

8/30 : 850 29.91 : 6 . 270 : 70% :OVC, Haze. N
8/31 . 82 30.01 : 7 130 : 72% S

• :__ :_ _ _ _ :__ _ _ _ _ _ _ _ _ : S

9/1 810 30.02 6 110 74 S

:9/2 820 29.87 10 170 82% S
•93 : 80°  : : .

9/ 800 : 29.20 : 12 : 190 85% S

:9/4 81e  29.95 9 180 : 82 :
: 9/5 : 78°  96

29.64 : 19 130 94% :Rain, Fog S

*9/6 830 : 29.68 9 : :90 5% N: 78 :. 9 : 9-:.

9/7 780 29.75 5: : :22082

:9/8 : 71* : : :
/ : 30.00 : 12 360 : 62% : _ : N

919 73& :30.11 b 7 340 : 50% : : N

___72" _: 30.02 : _7_ : 180 : 73 : : S

* 76* 30.03 6 60 79% N

n "30.08 :_4 _ 80 : 77% : : N

.".)j 10 100 85% Haze S

. .. . . . . . . . . . . . . .. . . . . .. . :.. . . H1 Ia e . . . . .. . . . . . . . .



WEATHER DATA START TDIE OF DATA RUN

: : : Press. : Wind : Wind : Relative :
: Date : Temp OF : in Hg. : Speed : Dir. : Humidity : Weather : Operatic

:8/19 750 29.93 0 00 94% *Haze : N

:8/20 : 790 29.96 : 6 120 : 74%: : N

:8/21 71 30.04 : 6 140 . 82% N
S: : :

.8/22 : 760 30.03 9 140 : 79% : S

.8/23 : 78 : 29.97 : 9 140 : 88% S
: /200 ::: Rain, ::8/24 80 : 29.92 : 6 250 88% S

___ ___ ___ __ _ __ _ _ __ _ __ _ _ __ _ __ _ _ __ _ _ _ _ _ h, : S
:8/25 770 30.02 0 00 : 88% :Rain : S/N

:8/26 81°  : 30.01 5 : 180 : 82% •SCT : S

:8/27 750 29.94 : 5 120 : 9 :Rain :N/S

:8/28 : 800 : 29.92 : 10 : 180 : 85% •BKN : S

:8/29 . 81 . 29.90 . 8 : 200 . 91% OVC, Fog : S

: 8/30 : 840 : 29.92 : 8 270 : 75% :OVC : N

8/31 : 810 : 30.04 : 4 : 210 : 72% : : S

9/1 : 800 30.03 : 6 : 120 : 79% : : S

:9/2 : 810 29.89 : 10 : 180 : 88% : : S

9/3 78 : 29.92 7 7 200 . 88% . : S

9/4_._79_ : 29.97 5 180 : 88% • : S

95 : 780 29.63 : 14 : 130 91% :Rain S

9/6 830 : 29.69 9 290 55% N

9/: 76 : 29.78 * 6 : 230 : 88% : : S

9/8 69 : 30.03 : 12 : 350 : 66% N

9/: 70 : 30.12 3 : 130 : 57% : : N

9/10 70 : 30.02 : 8 : 190 : 84% : S

:9/11 75 : 30.05 : 5 : 100 : 85% :Haze N

9/12 73 : 30.10 __5 : 110 _ _79% _ _ : N

S9/13 76* 8 29.94 10 90 88% :Haze : S



WEATHER DATA START TDIME OF DATA RUN

: Press. : Wind : Wind : Relative : :
: Date : Temp *F : in Ha. : Speed : Dir. : Humidity : Weather : Operatic

9/14820 29.60 13 . 180 85% S

9/15 :710 30.04 9 : 340 55% . . N

9/16 71 : 30.26 5 : 50." 51% . N

: 9/17 " __7___ __ : __ _ _ _ _ _ :__ _ _ _ _ :__ _ _ _ _ :__ _ _ _ _ :__ _ _ _ ___ _ _ _ _9/1 750 : 30.26 5 190 58% S

9/: 750 30.03 8 190 69% S

9/19 : 770 :29.90 18 :320 54% N

9/20 640 30.19 5 170 54% S

9/21 70  :29.97 : 12 : 170 97% :Rain : S

:9/22 730 . 29.72 : 9 350 . 90% :Rain N

9/23 : 660 30.11 14 30 70% N

9/24 : 670 :30.25 * 8 : 70 63% N

9/25 . 660 .__30.19 . 6 : 60 . 81% : : N

: 71 : 30.17 . 3 : 110 : 76% : N

* 9/27 720 :_30.19 : 7 : 60 . 68% _ _." N

9/28 72 :30.05 __4 : 90 : 87% .Rain N

9/29 77 29.95 5 : 160 : 87% : : S

9/3 73 29.92 : _7_ : 50 : 93% Rain, Fog : N

10/1 710 29.77 : 3 : 90 84% N N

10/2 :N_ _ _: :_: :

10/3 : 720 :_29.73 : 13 : 270 _ 59%: : N

10/4 72 :29.90 : 8 : 180 71% S

:10/5 68 29.56 b 6 : 220 93% :Rain :_ S

10/6 : 62 :29.84 : 8 180 58% : :_ S

:10/7 650 29.60 : 17 : 250 48% N

10/8 64" 29.94 : 12 $ 260 : 43% : : N/S

:10/9 : 68 :29.67 : 13 : 200 : 78 : : S



WEATHER DATA START TIDE OF DATA RUN

13:00

: Press. : Wind : Wind : Relative : :
Date : Temp oF : in Hg. : Speed : Dir. : Humidity : Weather : Operatic

9/14 850 29.58 : 12 :190 82% S

9/15 740 :30.03 11 31 50 N

:9/16 :730 "30.24 : 5 :360 " 48% : N

9/17 77: 30.22 6 : 180 " 5: S

9/18 780 :29.97 10 170 60% S

9/19 :770 29.91 16 330 47% N

9/20 680 30.13 " 6 180 " 53% S

9/21 : 710 : 29.92 : 9 190 : 94 ain, Fog S

9/22 : 71: 29.73 12 360 93% :Rain N

9/23 " 700 30.10 12 30 : 55 N

9/24 : :30.22 8 50 57% N

9/25 " 700 : 30.14 5 50 " 79% N

:9/26 740 30.14 6 "180 71% : N

:9/27 : 76 .30.16 • 7 •100 :_54%_._ : N

9/28 : 720 30.00 : 4 • 30 : 94% :Rain N

: 9/29 : 810 29.93 : 7 330 : 720 N

:9/30 :730 :29.90 : 8 : 60 : 93 N

: 10/1 70* 29.75 11 290 " 94% Rain : N/S/N

:10/2 : : : :_ _ : : N

*10/3 73 29.73 14 300 : 55% N
: o/ 73 297 14 :______ ______ ______ ____

:10/4 :740 29.85 : 8 :170 662 : : S

.10/5 : 600 29.52 * 6 * 320 93% Rain: N

10/6 65 *29.78 12 :210 : 542 S

10/7 62 :29.59 * 17 280 : 432 N

67" 29.91 12 290 : 432 : S/N

:10/9 : : 4 ....7091 :29.65 . 732:7" :30 : 7 : : S



WEATHER DATA START TDI O DATA RUN

14:00

: Press. : Wind : Wind : Relative :
Date : Temp *F : in Ha. : Speed : Dir. : Humidity : Weather : Operatic

: 9/14 860 : 29.55 : 12 : 190 : 80% : _ : S

9/15 :75 30.02 : 11 :330 : 98% :: N

9/16 : 750 : 30.21 : 4 : 360 50% : N

:9/17 :78 :30.19 : 5 : 160 : 52% : : S

.9/18 :78 :29.94 : 10 :180 60% : : S

:9/19 :77 :29.91 14 :340 : 39% : : N

:9/20 :69* :30.11 : 9 : 180 : 51% : : S

:9/21 :71 :29.88 : 8 : 180 : 94% : : S

:9/22 :71 :29.73 : 12 : 20 : 90% : : N

:9/23 :71 :30.09 : 11 : 60 : 53% : : N

.9/24 :69 :30.20 : 9 : 50 : 61% : : N

* 9/25 : 69 : 30.13 : 4 : 30 : 81% : : N

:9/26 :77 :30.12 : 6 : 180 : 69% : : S

: 9/27 : 76 : 30.15 : 6 : 90 : 56% : : N

: 9/28 : 72 : 29.98 : 3 : 20 : 100% :Rain : N

:9/29 : 79 :29.92 : 9 : 330 : 69% : _ : N

:9/30 :73 :29.89 : 9 : 60 : 93% : : N

: 10/1 : 72 : 29.73 : 7 : 300 : 90% :N

=10/2 : : :S

:10/3 :750 :29.73 : 12 : 280 : 52% : N

:10/4 :75 :29.81 : 10 :170 : 64% :S

:10/5 : 62 :29.48 1 3 :220 : 90% :Rain, Fog: N

:10/6 66 :29.74 : 13 :200 : 52% : : S

:10/7 :630 29.61 : 19 :280 : 45% : N N
3 : : : : : :

:10/8 :68 :29.89 : 11 :270 : 37% : : N

S10/9 1L 69" : 29.66 , 6 :310 : 79% : : N



WEATHER DATA START TIME OF DATA RUN

19:00

: Press. : Wind : Wind : Relative :
: Date : Temp OF : in Ha. : Speed : Dir. : Humidity : Weather: Operatic

:9/14 : 770 :29.71 : 8 : 320 : 71% : : N

:9/15 : 69 :30.06 : 6 340 : 59% : N

:9/16 : 690 :30.22 : 4 : 160 : 68% : : N/S

:9/17 :_72 :30.14 : 7 : 200 : 64% :_: S

9/18 :_73' :29.88 : 8 : 180 : 79% : : S
9/19 : 69 :29.97 : 10 : 320 : 49N :: N

9/20 : 650 :30.07 : 7 : 150 : 75% :_: S

9/21 :_73 :29.78 : 10 : 180 : 100% s.ain : S

9/22 : 670 :29.83 : 15 : 10 : 93% :_: N

:9/23 :650 :30.13 : 7 : 60 : 65% :_: N

:9/24 :660 :30.19 : 8 : 60 73% : _: N

:9/25 : 69 :30.13 4 : 110 : 81% : * N

:9/26 : 690 :30.11 : 5 : 160 : 90% :_: N

:9/27 : 70 :30.14 : 4 : 50 : 73% : : N

:9/28 : 730 :29.94 : 6 : 240 : 100% :Fog N

:9/29 : 750 :29.91 : 3 : 140 : 85% :_: N

:9/30 : 710 :29.88 : 12 : 40 : 93% : : N

:10/1 : 70 :29.71 : 4 : 180 : 97% : _ : N

:10/2 : S

:10/3 : 71 :29.82 : 7 : 250 : 64% : : S

:10/4 :71 :29.80 : 11 :150 : 71% : : S

:10/5 : 56* :29.62 1 14 : 250 : 722 : : N/S

:10/6 :63 :29.70 : 8 :190 : 70% : : S

:10/7 56* :29.73 : 14 : 300 : 642 : : N

:10/8 :61 :29.86 : 6 :180 : 652 Rtain : S

:10/9 :55' :29.85 : 9 :350 :902 : N

...7l l I . . . . . . . . .. . . I t IP ". . . . . . . . . . . . I ~ l . . . . . . . I I . . . . - -- -



WEATHER DATA START TDM OF DATA RUN
20:00

: : Press. : Wind : Wind : Relative :

: Date : Temp OF : In Hi. : Speed : Dir. : Humidity : Weather : Operatic

.9/14 : 770 .29.76 : 8 : 330 : 71% N

* 9/15 68 : 30.08 : 6 : 340 66% N

: 9/16 . 680 : 30.23 : 4 : 210 71% : _ : S

: 9/17 : 700 . 30.15 : 7 180 76% : S

9/18 . 720 .29.88 10 : 200 : 76% S

:9/19 : 67 :30.01 : 7 : 330 : 54 N

:9/20 : 65 :30.08 : 7 : 160 : 75% : S

: 9/21 : 73 : 29.79 : 9 : 190 : 100% :Rain : S

: 9/22 : 67 : 29.86 : 10 : 10 : 93% :Rain, Fog: N

9/23 64 : 30.16 : 8 : 60 : 70% . N

:9/24 : 65 : 30.20 : 8 : 60 : 70% : : N

:9/25 : 68 :30.140 : 3 : 120 : 81% : : N

9/26 : 70 : 30.11 : 3 : 180 : 84% : : N

: 9/27 : 69 : 30.15 : 5 : 40 : 79% : : N

: 9/28 : 73 : 29.94 : 5 : 230 : 100% : Rain, Fog : N

: 9/29 : 75 : 29.92 : 0 : 00 : 85% : : N

:9/30 : 70 :29.89 : 13 50 : 93% : N
* . . a . .

:10/1 : 70 :29.73 : 6 : 210 : 94% : : N/S

:10/2 : : : : : : :_ S

:10/3 : 70 :29.85 : 8 : 320 : 68% : : S/N

: 10/4 : 70 : 29.79 : 13 : 160 : 73% : S

:10/5 54 :29.65 t 7 : 230 : 83% : S

:10/6 : 61 29.69 : 7 : 180 : 75% : : S

:10/7 3 56* 29.76 : 15 : 300 : 622 : N

, 10/8 , 600 s 29.88 s 7 S O 180 78% :Rain : S

: 10/9 : 0 29.88 : : 350 M 90, : : N



WEATHER DATA START TIME OF DATA RUN

21:00

: : Press. Wind : Wind : Relative :

Date : Temp *F : in Hi. : Speed : Dir. : Humidity : Weather Operation

9/14 : 760 :29.79 : 12 : 320 67% : N

9/15 : 67 :_30.10 : 7 330 ." 68% : : N

9/16 . 670 : 30.23 5 170 73% : S

9/17 680 30.15 : 6 : 170 76% : : S

9/18 : 70 : 29.88 6 : 220 : 81% : S

9/19 : 65 : 30.03 : 7 : 340 ." 58% : N

9/20 656 : 30.07 . 9 160 . 78% : : S

9/21 730 :_29.79 : 12 , 180 1 100% .Rain :_ S

9/22 : 660 :_29.88 : 12 : 30 . 93% Rain, Fog N

9/23 : 630 : 30.17 : 9 : 60 : 70% : : N

9/24 : 64 : 30.20 : 7 : 60 : 73% : : N

9/25 : 68 : 30.14 : 3 : 130 : 81% : : N

9/26 : 670 :_30.12 : 5 : 170 93%: : N

9/27 : 690 :_30.15 : 5 : 40 * 81% : : N

9/28 : 730 :_29.93 : 6 : 180 : 9 :Fog : N

9/29 _ _73 :_29.93 : 5 80 94% . : N

9/30 : 69 29.89 13 : 40 : 97% : : N

10/1 : 680 29.75 : 5 : 180 100% S

10/2 S

10/3 69' 29.87 8 290 68% N

10/4 69 29.79 7 190 76% S

10/5 _ 54___ 29.67 8 : 250 : 83% : : S

10/6 61 : 29.70 9 180 75% S

10/7 56 29.78 1 : 290 59% N

10/8 : : 29.89 8 : 180 : 84 Ra : S

10/9 : 53 :29.90 : 8 : 330 : 93% : N



WEATHER DATA START TDIE OF DATA RUN

: Press. Wind : Wind : Relative :
Date : Temp *F : in Hg. : Speed : Dir. : Humidity : Weather : Operation

10/10 " 370 : 29.93 9 340 100% Rain N

10/11 : 50 : 29.90 6 220 86% S

10/12 580 :29.69 10 190 80% : S

10/13 55°  29.86 10 340 83% Rain N

10/14 550 :30.15 : 10 : 300 : 64% : N

10/15 550 : 30.23 : 10 190 : 59% S

10/16 59°  30.15 2 120 75 : S

10/17 60 :30.20 : 360 90% N

10/19 . 670 30.20 : 3 : 80 . 78% Haze, Fog . N

7/22 : 790 : 30.08 : : : Haze

7/23 82 N/A 8 170 N/A S

*

* . * * • .

* . . . . *

* * b * * :

* . .

* * . * * *

3i

3 a
$ a a a * a a



WEATHER DATA START TD2 OF DATA RUN

11:00

: Press. : Wind : Wind : Relative :
Date : Te *F : in Hg. : Speed : Dir. : Humidity : Weather Operation

10/10 380 2 9 3 100% Rain, Fog : N:__ _ 38 °  " 2.9 .. 9 360 100 . :RiFg

10/11 520 :29.89 10 230 80% S

10/12 61 :29.67 . 7 180 75% s

10/13 52 : 29.88 10 330 71% ;Rain N

10/14 : 550 .30.17 : 13 300 57: N

10/15 580 .30.21 : 200 : s

10/16 610 :30.15 3 180 . 72% : S

10/17 60* :30.20 . 2 90 : 90% : N

10/19 : 700 30.19 6 170 71% Haze N
6 . 170 : 7% :Hae

* : ::

7/22 .. 800 30.09 7 = 160 . 82%

7/23 . 850 N/A 10 : 180 : N/A S

* . * .

* . . . . *

* * * . *

* * * * * . a

* * . * *

* * * * *

* a * *

* * a * a
* * a * . * a



VEATHER DATA START TDME OF DATA RUN

13:00

: Press. : Wind : Wind : Relative : :
Date : Temp F : in Ha. : Speed : Dir. : Humidity : Weather Operation

10/10 : 420 29.88 8 : 30 : 93% :Rain N

10/11 540 : 29.84 : 9 : 170 : 77% : _ : S

10/12 : 570 : 29.61 5 200 78% S

10/13 : 54°  : 29.88 : 12 : 320 : 62% . N

10/14 57* 30.13 : 10 : 290 : 53 :N

10/15 610 30.15 : 10 : 190 : 54% : _ _ S

10/16 64 : 30.10 : 0 00 . 63% : : S

10/17 , 70 : 30.15 : 3 : 160 : 63% : : N

10/19 : 750 : 30.15 : 9 : 190 : 62% : : S

7/22 : 84 : 30.08 : 7 : 160 : 72% : _ :

7/23 : 890 : N/A : 10 : 170 : N/A : : S

S . a * Sl

a S .

2 . . . :

___ _,_ *

* .i a
S $ . . . a

____I * I_____ _____ _____ _____ _



WEATHER DATA START TDIE OF DATA RUN

14:00

: Press. : Wind : Wind : Relative :
Date Temp "F : in Ha. : Speed : Dir. : Humidity : Weather Operation

10/10 : 440 : 29.82 : 8 : 360 : 93% :_: N

10/11 : 540 :29.82 : 8 : 170 : 72% S

10/12 61 : 29.64 : 5 : 260 : 84% : Rain, Fog : S

10/13 540 :29.88 : 9 : 320 : 49% : N

10/14 : 580 :30.12 : 11 : 320 53% : : N

10/15 : 61 :30.12 : 11 : 190 : 52% : S

10/16 : 670 :30.09 : 3 : 160 : 49% :_ _ S

10/17 700 :30.12 : 3 : 90 : 63% : : N

10/19 : 760 :30.14 : 10 : 190 : 58% :_ _ S

7/22 : 840 :30.07 : 8 : 170 : 72% :

7/23 : 860 : N/A : 8 : 160 : N/A : Thunder,Rain S

* . . . .

* . . . *

* + .. . . ... . . . .. .. . . .. . . . . . .



WEATHER DATA START TINE OF DATA RUN

19:00

: Press. : Wind : Wind : Relative :
Date : Temp *F : in Ha. : Speed : Dir. : Humidity : Weather : Operation

10/10 • 440 •_ 29.88 : 5 • 310 79% :_• N

10/11 : 52 _ : 29.78 : 6 130 77% S

10/12 : 550 :29.68 4 : 190 : 100% :Fog . N

10/13 : 51 :29.97 : 8 : 330 :_ 54% : _ : N

10/14 52 : 30.16 5 : 250 : _57_ _ : N

10/15 : 54 : 30.08 : 6 : 200 : 72% S

10/16 59 : 30.14 3 : 180 : 83%S:

10/17 : 65 :30.14 : 3 : 200 : 81% : : S

10/19 : 660 :30.13 : 10 : 150 : 76% : : S

7/22 _ _820 :_30.06 : 9 : 180 : 74% :

7/23 : 78 : N/A : 5 : 200 : N/A : : S

* : : : : :

!1 . a . a
a : : : :

* a a * . .

* .a.



WEATHER DATA START TDIE OF DATA RUN

20:00

: Press. Wind : Wind : Relative :
: Date Temp F : in Hz. : Speed : Dir. : Humidity : Weather Operation

10/10 430 :29.91 7 280 89% : N

10/11 : 520 :2978 7 160 80% Rain: S

10/12 55°  29.68 3 200 100% :Fog N

10/13 500 29.98 7 310 56% N

10/14 510 30.17 7 280 61% N

10/15 : 530 30.09 : 6 190 80% s

10/16 : 580 30.14 4 190 . 83% S

10/17 64 30.15 : 3 80 81% : S

10/19 : 640 :30.14 8 : 170 : 81% ::_ S

7/22 : 800 30.08 : 8: : N/A : 170 79% : S
7/23 770 N/A 10 190N/S

* *• ...

* * . . . .

* $ b . . *

* * . * * .

*
* . * . . .
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WATEER DATA STfRT TD(E OF DATA RUN

21:o .1
: Press. W Vind : Wind : Relative •

: Date : Tem OF : n ft. : Speed : Dir. : NmidIty : Weather : Operatior

:10/10 : 420 :29.89 : 3 : 260 : 92% : : N
* . ..:. . . . .

: 10/11 . 52 : 29.78 : 7 : 180 : 86% : : S

:10/12 : 550 29.69 : 2 : 120 : 100% :Fog : N

: 10/13 : 49o : 29.98 : 8 : 320 58% : : N

:10/14 : 50 :30.18 : 6 280 : 63% : N

:10/15 : 520 :30.10 :_ 5 _ 210 : 80% : S

10/16 560 30.15 =_ 5_ _ 210 93 : S
:10/6 56 : : * :

:10/17 . 62' :30.17 : 6 : 120 . 84% = : S

:10/19 : 62' :30.15 : 7 : 190 : 87% : S

*7/22 80 30.10 8 170 82:
* . .

: ::80 .01 8 7 : 82%

.7/23 : 76- : N/A : 8 : 190 : N/A : S
.0|* * . . * .

* * . . * .

* . . . . 9

* . . ,, . I . . . . .

* 9 . . . .
: * . " . . .

* $ 9 9 9 . .

* $ $ | 9I .
* i i. 9

* . . 9 .
$ 9 ,. . . ... ..

__ __ _ 3 __ __ _ _ _ __ _ $_ _ _ _ _ _
* 9 9 9 9
* $ . 9 9 .

*i| 9 9 .m . .i



APPENDIX D

AVERAGE HOURLY DATA - NORTH OPERATIONS

Ops. Dir. = Direction of inbound and outbound aircraft from DCA.

Li = Average dBA level exceeded 1% of the time periods.

LID = Average dBA level exceeded 10% of the time periods.

LEQ = Average Equivalent level calculated for time periods.
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These data were collected during the National Airport Flight

Extension Test and is reported here separately for future use. These

data represent the environmental impact of normal north operations on the

communities south of the airport. As this was not one of the purposes of

this test, these data are not analyzed here but reported so that they

might be used during a future EIS, or other test/measurement programs.



NORTH OPERATIONS
Afternoon Pertod

Nomal Test :
# SO Avg.: # SD Avg..

il 5 10.9; 74.4 16 2.4. 76.4;
!Fort Foote, Li 10 ; 5 1.1 -65.6 16 2.1 67.1

! Maryland LEQ 5 0.9• 62.41 16 2.2 i 64.4

!Li L 2 1.4 64.01 14 3.2 62.3

* Dania Hills,* L10 2 3.5 a 48.0 14 3.8 52.4;

SMaryland e1 EQ 2 2.1 52.5 14 3.1 51.2

'Ll 4 1.0 a63.8 14 2.1 63.1
Fed. Cowm. L1 ; 4 2.2 53.8 14 2.1 55.1
Center, Md.; L-EQ 4 1.7 52.3 14 1.7 52.7 ;

L 4 1.0 69.3 16 2.61 7-0. ;
Tantallon, 110 - 4 1.4 60.0 16 2.5 61.0

Maryland !LEQ 4 2.4 57.3 16 2.6 59.4;

~Ll 4 12.5 63.81 16 3.4 63.1
!Marlan iL1O ; 4 2.1 56.3 16 2.4 I 56.6

Forest, Va.; LE 4 2.6 54.3 161 -2.3 -5.1;

_Ll 4 1.0 66.8 12 1.9 67.4;
!Mt. Vernon !L10 4" 1.5 5-8.81 12 2 ;2. 59.6;

Hospital '-EQ ; 4 ; 0.8 59.0 1 12 i 1.8 60.0

l 4_ 1 1.9 65.51 15 1.5 68.5
Waynewood, L1 4 " 2.2 58.0 15 i1.8 5 9. ;

! Virginia IEQ . 4 ,2.4 55.5 1 1.3 15 58.7 ;

ILl I 4 1 4.3 56.8 ; 15 2.8 59.2 ;
Mt. Vernon L110 i 4 1 1.7 48.5 t 15 2.9 i 51.5
Virginia j LEQ 4 7 47.51 15 2.2 49.7

.Ll I 3 1 6.1 61.7 16 6.11 64.6" ;
!Colonial L ID 3 12.0 54.0 1 16 2.6 ! 54.1;

!Farm, Md. LEQ 3 :2.5:53.7: 16:3.6: 55.0

;li L 2 1 1.4 55.01 6 3.2 61.0;

rGunston L1 2 1 0.7 48.5 6 12.4 50.5

mHall, Va.LEQ j 2 10.7 50.51 6 2.0 53.01

111 5 1 1.1 163.41 3 12.31 65.31
;Alice Ferg. LID 5 1.6 54.0 3 2.7; 55.

Found. M-LEO 5 1.5152.21 311.71 54.0

i 1 1__64.01 11 3.2 63.4

!AccoICk, i- 54.0_ 11 3.2 54.0
Mayl n1 O- 152.O 1 11 1 2.61 52.0 1



NORTH OPERATIONS
Mornino Period

Normal Test
ISD Ava.: # SOD vg

* L10 3 1 0.6 1 74.71 17 12.71 75.4
Fort Foote.; 110 3 11.0 -j65.01 17 1.9 66.5;

Marlan LE 3 1 0.6 162.7 1 17 12.4~ 63.9;
* L i 6 2.7 . 60.3 13 " 5.1 64.9
! Dania Hills,;- 10  I 6 1 1.6 1 49.21 13 6.2 55.6;

! Mryan; EQ 6 :1.51 48.5; 13; 4.4; 42

,L 1  : 6 1 1.8 61.8 12 1.8 62.4
'.Fed. Com. LO0 " 6 1.6 54.71 12 1.6 56.1

Center, Md.; LEO 6 1 2.8 53.2 1 12 1.7 54.3

.Ll i 4 2.2 8.3 200 2.3 70.3
Tantallon, ;L1o 4 1 2.2 j 59.8 i 20 2.3 ;61.4;
Maryland * - 4" 2 57.3 20 ; 3.1 60.1 ;

S4L1 ! 2.9 ' 62.51 16j2.5 63.8
Marlah L10 4 0.6 56.5 16 3.6158.7;
!Forest, Va.; L E 4 1 0.8 1 54.0Oj 16 1 2.0 55.6;

~Ll 5 i 0.8 66.21 12 1.2 66.2;
'.Mt. Vernon L1D " 5 10.8 1 57.8 12 0.9 58.8;

Hospital L 5 0.6 58.6 12 0.8 59.6

Li 4 1 1.0 66.5 " 19 6.9 71.2
Waynewood, !L10 4 1 1.41 59.0~ 19 3.81 6.

!Virginia; LEl 4 1 1.3 156.5 1 191 5.4 160.3

~Ll 4 I 3.4 60.01 13 :-2.8 61'.5
: Mt. Vernon iO ' 4 13.9 51.51 1 1 1 2.1 1 53.3;

!Virginia; LE 4 1 2.51 49. 13 :1.9 52.0

~Ll 1 12 14.1 163.7
SColonial L 10 No Data 12 4.9 57.1
SFarm, Md. LEQ_ __ _ _ _ _ _ _ 12 3.7 ~ 5.

!Li 2 I0 61.0j 516.31 58.0
!Gunston ~LID 2 1 0.7 1 51.5 1 5 13.4 1 51.2
SHall, Va. ;Lcn; 2  ,1.4, 54.0 5.4 i 53.4 i

~Li 2 1 0.7 162.5 1 5 13 .0 1 62.8--

0Alice 0erg. l;O 2 07 56.5. 5 1.1 55.4

Fud d E 2 1 2.8 157.01 5 11.5 1 54.4
s'1 ; 1 3 - 6. 8 5.6 64.3;

!Accokeek, ID 1 j - j55. j 8 1 3.61 52.9j

Plhryland LEO 1 1 - 5 1 8 6.1 53.3



NORTH OPERATIONS
Evenina Period

Normal Test
SD Avg. SD Avg.

* Ll 9 1 2.3! 779 21 2.0 75.9
! Fort Foote, L110 9 1 2.5 68.9 1 21 1.4 " 67.2

Maryland '- 9 a2.1 a66.1! 21 2.0! 64.6;

; L1  3 1 3.5- 65.0 12 2.6 62.2
SDania Hills,; L10 3 2.--" 58.3 12 - 2.6 52.4

Maryland E'3 1 2.3 1 5 12 2.3 51.1

___ __ 6 I 4.1 1 67.8 10 a 3.1 a 64.2

Fedous. V.'L10 6 4.2 58.8! 10 2.8 57.3;
SCenter, Md.; EQ -6 .2.9 57.7 10 2.9 54.7

L .10 2.0 69.6! 20 1.0 1 68.5
Tantallon, 110 10 1 2.5 62.1 ! 20 1 1.4 " 61.2

Mat.erano _'L- _ " 10 2.0 59.1 20 1.2 58.8
;L i 8 2.1 62.5 21 1 .8 63.1

0n l 8 1.2 57.4 21 1.9 .. 58.7
Forest, Va.; LEQ 8 J 1.3'. 55.0 2.0 56.7;

Ll 5 1 3.5 163.2 ; 14 2.6: 63.8i
!Mt.Vernon LID 5 2.9 55.8 14 2.4 56.4

Hospital; LE 5 12.5156.11 14! 2.0~ 57.4;

a ;Li * 10 1.6 67.0! 16 1 .8 67.9
!Waynewood, L10 10 1 1.8 i 59.3 I 16 11.4 60.5

Virginia ~LEQ...... 10 i 1. 57.4 i 16 a 1.3 ; 57.9

~Ll 3 1 1.5 1 61.3 1 15 1 3.1 60.5
!Mt. Vernon L10 3 2.0 155.0 a 15 a2.6 152.6

Virginia !1 EQ ! 3 1 0.6 1 53.7 1 15 I2.2 1 51.5

!Ll '7 12.61 62.7! 17 4.4! 64.5
!Colonial 1o 7 1 2.7 1 53.4 1 17 14.0 i 59.6

Farm, Md. 0 7 12.4 51.41 17 4.1 58.0

L i 4 1 1.0 1 53.8 4 13.7j 59.5
Gunston L10 4 1 1.0 52.3 4 3.6 5.O

Hall, Va. f 1;_EQ 4 1 0.8 153.0! ! 4 .81 55.5
LAleF~~~ 6 1 1.7 163.8 1 616.0! 164.7

Alie____!L1 6 1 1.6!1 56.2 1 6 15.1 1 56.3j
Found. Md. LEQ 6 6 2.2!1 54.2!1 614.5! 55.3 s

ickk Ll ! 1 ~ 67 1 4 11.7 1 74.5
MAryoked 110 1 54 1 4 12.61 66.3

Marlad E0 SS1 1 5 I 4 12.4 1 62.51



NORTH OPERATIONS
Weekend Data

Normal :Test
: SD Avg. f SD Avg.:

ILl 4 1 3.6 1 74.0 i
LFort Foote, ! L1 No Data 4 1 2.4 64.5 ;

Maryland LE4 4 2 1 63.3

Ll 24 .2 60.0;
:Dania Hills,; 1 No Data 2 0.7 53.5

M Maryland LEQ  ; 1.4 51.0

i 2 21 2.1 65.5;
SFed. Con. ;LIO No Data 2 t 2.1 i 55.5
SCenter, Md.; LE ; 2 1.4 54.0

S: L 2 07 68.5; 5 1.6 67.2
! Tantallon, LID 2 1 o 1 58.0 1 5 1.7 1 59.4
SMaryland; LEQ 2 160.7 5 2.4 57.8

, Li 2 1 -0.7 62.51 5 7.1 68.4;
Marlan I 2 0 57.0 5 2.1 i 60.0
!Forest, Va; LE ' s*~S~ . 1 8 8

Mt ero LI 1 ____ 2.1 63.5

1t. Vernon L10 No Data 1 2 1 2.8 1 57.0 i
Hospital LEQ ;_._ 2 .."_2 2.8 59.0

ILi 1 j 1.7 68.0
! Waynewood, 'LI0 No Data 6 1.3 : 59.0
Virginia ;~ - _ 6 1 2.5 157.01

i L ; 1 21 7.1 65.0;
Mt. Vernon LID ; NoData 2 1 2.8 1 52.0

! Virginia LE_ 2 0.7 i53.5
.LI 1 42.0.

C. LI0 No Data t 1 o a 37.0
i FaruM.d !-E i_136.0

Ll 2 .1. 1.4 57.0

!Bunston L110 No Data 1- 2 10.7 150.51
!Hall* Va. L1 EO 12 0.o7 52.5

ILl S

IAlice Ferg. ;L1 I No Data INo Data
i Found. Md. ;

110cokeek, LO No Data No Data
I Nmryland ILE1


